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BACKGROUND 

Old Maxwell Complex demolition to make space for 
Building 59 

Discovery of VOC and TPH contamination in areas 
of: 

- Concrete Slabs 

- Sewer Lines 

- Process Pipelines 

- Process Sumps 

- Nonhazardous Waste Storage Pad 

- Oil/water Separator 

- TCA Tank 

- Flux Room 

- New Product Barrel Storage 

- Battery Storage 

Soil in Footprint of Building 59 

Soil in adjacent areas to be paved 

M7C75(423023) 



REMEDIAL ACTIVITIES TO DATE 

Special Waste 

- Shipments to Pinnacle Road Landfill 
166 loads ( —$25/cubic yard) 

• Hazardous Waste 

- Soil 
FOOl from 40B 
5 loads ($1,200-$1,500 per cubic yard) 

- Concrete 
Chromium leach 
Lead leach 
11 loads to date ($300-$500 per cubic yard) 
7 additional loads being evaluated 

On-Site Treatment of TPH and VOC 
Contaminated Soil 

- Building 59 Footprint 
- Adjacent areas to be paved 

657075(423023) 



î  
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CLEAN SOIL STOCKPILE 

EXPLANATION 

• o APPROXIMATE SAMPLE LOCATION WITH 
TOTAL VOLATILE ORGANIC COMPOUNDS 
(METHOD 8240) IN u g / k g 



n CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON THERMAL PRODUCTS PLANT 

GROUND SURFACE 

CLAY AND FILL ( 0 - 5'> 

SAND ANO GRAVEL ( 5 - 55' ) 

WATER TABLE 

CLAY ( 5 5 - 60 ' ) 

SAND ANO GRAVEL (60 * - 8 5 ) 

CLAY I B S ' - 100') 

SAND AND GRAVEL <100 ' - 128') l ^ ^ - p 

CLAY ( 1 2 8 ' - 129') 

SAND AND GRAVEL ( 1 2 9 ' - 7) 

DEPTH 
(FEET) 

25 
i;.((\-e 2 

.,-€.t 

55 

60 

85 

100 

128 
129 

^ . ^ , - ' P ^ ^ 

, - - ' - ! > i J - - ' l 



% 
CONCEPTUAL SUBSURFACE CONDITIONS 

DAYTON SITE 

4 

4 
( 



ADDITIONAL WORK RECOMMENDED 

Prevent Identified Sources From Contaminating Aquifer — 
Source Control 

- 1,1,1-TCA tanks south of Building 59 

- BuUding 40B 

Evaluate Subsurface Conditions 

- Vertical profile and lateral extent of sediments. 
Delineate aquifer and semi-confining layer boundaries. 

- Aquifer, vadose zone and semi-confining layer 
properties: 

1. Air flow for soil venting 

2. Groundwater flow in water table and first semi-
confined aquifer for groundwater remediation 

3. Semi-confining layer properties and orientation for 
non-aqueous phase contaminant flow 

Evaluate Risks and Options 

Select Cost-Effective Alternative(s) 

657C75(423023) 13 



SOURCE CONTROL 
1,1,1-TCA TANKS 

OPTIONS 

1. Tank System as a continuing source 

• Remove from service 
• Integrity Test 

- visual inspection 
- corrosion 
- improve material management 

2. Subsurface Contamination 

• Soil 

- Excavation/removal (RCRA hazardous waste) 

Assume 100 x 100 x 25 ~ 9,000 yards 
$l,200/cubic yard for incineration 

- $ n Million 

- Venting (minimize RCRA hazardous waste) 

~ $50,000 as part of program outiined below 

• Groundwater 

- To be selected as part of site-wide evaluation 

657C75(423023) 14 
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SOURCE CONTROL 
BUILDING 40B 

OPTIONS 

1. Building as a Continuing Source 

• Remove from service 
improve material management practices 

- discontinue use of solvents 
- halt production 

• Isolate from environment 
venting system discussed below 

2. Subsurface Contamination 

• Soil 
127,000 cubic yards may be affected 

- All subsurface work will generate RCRA hazardous waste 
(requires handling at $l,200-l,500/cubic yard) 

- Excavation/Removal 
All RCRA hazardous waste - $152 million 

- Venting 
Minimize generation of RCRA hazardous waste -
$0.7-$1.5 million 

a. Vertical - not most cost-effective option due to site 
logistics 

b. Horizontal 
- from surface - infeasible logistically 
- from outside of building 

Program outlined below 

• Groundwater 
To be selected as part of site-wide evaluation 

657C75(423023) 15 



PROPOSED LOCATION FOR 
HORIZONTAL VENTING LINES 

HORIZONTAL SOIL VENTING SYSTEM 
50 

SCALE IN FEET 

100 © 
FREON DEGREASER 

•PROPOSED VENT LINES 
K 

•PROPOSED VENT UNES 

BUILDING 40B 
•PROPOSED VENT LINES 

MANOMETER LOCATIONS 

•PROPOSED VENT LINES 

8 



TYPICAL FLOOR VENTING LOCATION 
HORIZONTAL SOIL VENTING SYSTEM 

50 

SCALE IN FEET 

100 

FREON DEGREASER 

•PROPOSED VENT LINES 

O O O 

K 

\

TYPICAL FLOOR VENT LOCATION 
(TO BE DETERMINED) 

o o 

PROPOSED VENT LINES 

BUILDING 40B 
•PROPOSED VENT LINES 

•PROPOSED VENT LINES 

8 



/ 

CROSS SECTION DIAGRAM OF 
PROPOSED VENTING SYSTEM 

NOT TO SCALE 



SUBSURFACE ASSESSMENT AND CLEANUP EVALUATION 
ANTICIPATED SCOPE OF WORK 

Evaluate subsurface soil condition in area of 1,1,1-TCA tanks and storage area 
east of Building 50 

VOCŝ  
Grain size distribution 
Response testing (venting test) 
- to evaluate, design, and cost soil venting as a remedial alternative 

• Advance deep (100 feet) boreholes to evaluate continuity of stratigraphy 
Six boreholes through base of "confined" saturated zone 
Evaluate data requirements ,̂  
Install wells 

• Advance shallow (55 feet) boreholes to evaluate water table and continuity of 
confining zone 

Six boreholes to base of first "confining" layer 
Evaluate data requirements 
Install wells 

Evaluate groundwater and properties of water table and first "confined" zone 
Row direction 
Water quality (VOCs plus parameters required for remediation) 
Response testing (pumping test) 
- to select and design appropriate remedial method 

• Evaluate cleanup standards 
ARARs 
RCRA Corrective Action Levels 
Health-risk based levels 

• Engineering evaluation 
Soil 
Groundwater 

Recommendations 

6S7C75(423023) 19 



CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•HORIZONTAL* CONFINING LAYER 



t - --i^J 

CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•LEAKY' CONFINING LAYER 



CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 

•TILTING* CONFINED LAYER 



DRFVING FORCES/CONCERNS 

Release of hazardous substance/waste to the environment 

Affects groundwater above federally promulgated 
maximum contaminant levels (MCLs) (drinking water) 

Previously pumped contaminated Power House well for 90 
days @ 1 million gallons per day - no change in 
contaminant level (large volume affected) 

Potential for off-site migration 
increases difficulty ($) of recovery 

Minimize potential Superfund "PRP" responsibility/ 
participation of Dayton aquifer remediation 

Evaluate "Island of Purity" concept 
remediate media affected by plant 

657C75(423023) _ 23 



T a b l e 1 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

S a m p l e 
I . O . 

P r o b e H o l e 
Number 

D e p t h 
(Feet) 

1 , 1 - D C E 
( u g / L ) 

t r a n B - l , 2 - D C E 
( u g / L ) 

c i B - l , 2 - D C E 
( u g / L ) 

1 , 1 , 1 - T C A 
( u g / L ) 

TCE 
( u g / L ) 

PERC 
( u g / L ) Comments 

Blank-Ol 
Blanlc-02 
DSG-Ol 
DSG-02 
DSG-03 
DSG-04 
DSG-05 
DGW-06 

DSG-07 
DSG-08 
DSG-09 
Blank-03 
DSG-10 
DSG-IOD 
DSG-11 
Blank-04 
Blank-05 
DGW-12 
DGW-12D 
DSG-13 
DSG-14 
DGW-15 
DSG-16 
DSG-17 
DGW-18 
Blank-06 
DGW-19 

DSG-20 
DSG-21 
DGW-22 
Blank-07 

PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 
PH-Ol 

PH-02 
PH-02 
PH-02 

PH-02 
PH-02 
PH-02 
— « 

PH-02 
PH-02 
PH-03 
PH-03 
PH-03 
PH-04 
PH-04 
PH-04 

PH-04 

PH-05 
PH-05 
PH-05 
~̂"" 

3-4 
7.5-8.5 
13.5-14.5 
19-20 
24-25 
28-30 

3-4 
7.5-8.5 
13.5-14.5 

19-20 
19-20 
24-25 

— 
29.5 
29.5 
7.5-8.5 
19-20 
24-25 
13.5-14.5 
19-20 
24-25 

29.5-30.5 

7.5-8.5 
19-20 
24-25 

•»»•> 

ND(1) 
ND(1) 
ND(1) 
10 
41 
132 
6 
1103 

ND(1) 
6 
284 
ND(1) 
2324 
2315 
17 
ND(1) 
ND(1) 
115 
122 
'62 
ND(1) 
2665 
89 
236 
1405 
ND(1) 
782 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1 
ND(1 
ND(1 
ND(1 
35 
ND(1 
ND(1 
MD(1 

ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
MD(1 
13 
16 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

ND(1 
ND(1 
ND(1 
ND(1 

ND(1) 
ND ( 1 ) 
ND(1) 
4 1 
20 
2 1 
24 
106 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
10 
10 
ND(1) 
ND(1) 
ND(1) 
1 0 3 5 
1057 
ND(1) 
ND(1) 
3 0 5 
ND(1) 
7 
189 
ND(1) 
2 1 5 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
168 
1 0 1 3 
3 2 1 0 
2 5 5 
9 1 6 

ND(1) 
8 
134 
ND(1) 
2 6 8 
267 
ND(1) 
ND(2) 
ND(2) 
844 
847 
58 
ND(2) 
3 1 2 8 
9 1 
337 
4 1 3 1 
ND(2) 
3 1 7 3 

ND(2) 
7 
14 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
130 
176 
388 
66 
52 

ND(2) 
15 
204 
N0(2) 
385 
382 
11 
ND(2) 
ND(2) 
3226 
3343 
54 
ND(2) 
9150 
122 
333 
5652 
ND(2) 
5128 

15 
29 
87 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
33 
26 
38 
40 
ND(2) 

ND(2) 
ND(2) 
33 
ND(2) 
56 
54 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
16 
33 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Groundwater Headspace 
(D) 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
QC Duplicate (GWHS) 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Blank 
Groundwater Headspace 
(D) 
Soil Gas Soil Gas 
Groundwater Headspace 
QC System Blank 

0 5 / 9 1 / 3 4 9 0 2 8 - 1 ( 4 2 3 0 2 3 ) 



Table 1 (Continued) 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

Blank-08A 
DSG-23 
DSG-24 
DGW-25 
DSG-26 
DSO-27 
DSG-28 
DSG-29 
DSG-30 
DSG-31 
Blank-08B 
DSG-32 
DSG-32D 
DSG-33 
DSG-34 
DSG-34D 
DSG-35 
DSG-36 
DSG-37 
Blank-09 
Blank-10 
Blank-11 
DSG-38 
DSG-39 
DGW-40 
DGW-40D 
DS6-41 
DSG-42 
DSG-43 
DSG-44 
DSG-45 

Probe Hole 
Number 

* • • • * 

PH-06 
PH-06 
PH-06 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 

Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 

— 
— 
PL-
PL-
PL-
PL-
Bay 
Bay 
Bay 
PH-
PH-

I-4A 
I-4A 
I-4A 
I-3 A 
K-2 
I-3A 

K-2 
K-2 
K-2 
I-3A 
1-3A 
I-3B 
1-3B 
I-3B 

24 
24 
24 
24 
K-3 
K-3 
K-3 
07 
07 

Depth 
(Feet) 

M W 

7.5-8.5 
19-20 
24-25 
1-2 
3-4 
6-7 
1-2 
1-2 
3-4 

3-4 
3-4 
6-7 
6-7 
6-7 
1-2 
3-4 
6-7 

---
— 

7.5-8.5 
19-20 
20-24 
20-24 
0-1 
3-4 
6-7 
7.5-8.5 
19-20 

1,1-DCE 
(ug/L) 

ND(1) 
50 
814 
225 
144 
635 
1016 
15 
110 
16 
ND(1) 
10 
10 
126 
15 
17 
164 
154 
208 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
812 
1076 
1455 
38 
13 

trans-l. 
(ug/L) 

ND(1) 
ND(1) 
N0(1) 
ND(1) 
14 
ND(1) 
ND(l; 
ND(i; 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1) 
ND(1 
ND(1 
ND(1 
6 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-1,2-
(ug/L) 

ND(1) 
5 
28 
27 
209 
166 
189 
219 
76 
179 
ND(1) 
ND(1) 
ND(1) 
214 
175 
169 
155 

) 163 
213 
ND(1] 

1 ND(1 
1 ND(1 
) ND(1 
) ND(1 
) ND(1 
) ND(1 
) 47 
) 105 
) 145 
) 996 
) 193 

DCE 1,1,1-TCA 
(ug/L) 

ND(2) 
171 
1191 
651 
ND(2) 
15 
20 
ND(2) 
52 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
100 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
7 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

\ ND(2) 
1 ND(2) 

73 
167 
277 
ND(1) 
42 

TCE 
(ug/L) 

ND(2) 
370 
1687 
816 
714 
ND(2) 
445 
84 
627 
364 
ND(2) 
ND(2) 
ND(2) 
968 
351 
341 
258 
301 
393 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
290 
528 
714 
415 
231 

PERC 
(ug/L) 

ND(2) 
ND(2) 
12 
ND(2) 
186 
861 
637 
15 
ND(2) 
347 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
316 
307 
249 
243 
252 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
20 
146 
319 

Comments 

QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 

05/91/349C28-2(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DGW-46 
DSG-47 
DSG-48 
DSG-49 
Blank-12 
Blank-13 
Blank-14 
DSG-50 
DSG-51 
DSG-52 
DSG-S3 
DSG-54 
DSG-55 
Blank-15 
DSG-56 
DSG-57 
DSG-58 
DSG-59 
DSG-60 
DSG-61 
DSG-62 
DSG-63 
DSG-63D 
DSG-64 
DSG-65 
DSG-66 
DSG-67 
DSG-68 
DSG-69 
DSG-70 
Blank-16 

Probe Hole 
Number 

PH-07 
Bay K-4 
Bay K-4 
Bay K-4 

— 
Bay K-5 
Bay K-5 
Bay K-5 
Bay G-1 
Bay G-1 
Bay G-1 

Bay K-6 
Bay K-6 
Bay K-6 
Bay K-7 
Bay K-7 
Bay K-7 
Bay G-3 
Bay G-3 
Bay G-3 
Bay G-3 
Bay K-8 
Bay K-8 
Bay K-8 
Bay G-4 
Bay G-4 
Bay G-4 
^ ^ • B 

Depth 
(Feet) 

24-25 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

"̂•̂  

1,1-DCE 
(ug/L) 

ND(1) 
6154 
4683 
7185 
ND(1) 
ND(1) 
ND(1) 
258636 
153188 
42530 
23 
11 
5 
ND(1) 
3367 
3210 
3681 
485 
1251 
1291 
5 
24 
26 
41 
714 
457 
545 
73 
34 
135 
ND(1) 

trans-1. 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1] 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-1,2-DCE 
(ug/L) 

130 
132 
67 
46 
ND(1) 
ND(1) 
ND(1) 
139 
159 
45 
ND(1) 
4 
5 

^ ND(1) 
15 
5 

1 8 
1 32 

30 
1 19 
) ND(1) 
) 5 
1 5 
) ND(1) 
) 153 
) 36 
) 19 
) ' 13 
) ND(1) 
) ND(1) 
) ND(1) 

1,1,1-TCA 
(ug/L) 

21 
396 
381 
379 
ND(2) 
ND(2) 
ND(2) 
950 
1792 
574 
ND(2) 
11 
6 
ND(2) 
101 
68 
140 
136 
452 
525 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
1238 
496 
652 
8 
ND(2) 
ND(2) 
ND(2) 

TCE 
(ug/L) 

86 
714 
631 
409 
ND(2) 
ND(2) 
ND(2) 
1516 
3172 
733 
52 
130 
94 
ND(2) 
221 
166 

'^295 
271 
643 
696 
12 
55 
59 
32 
1202 
665 
630 
68 
12 
ND(2) 
ND(2) 

PERC 
(ug/L) 

101 
ND(2) 
21 
48 
ND(2) 
ND(2) 
ND(2) 
14 
45 
35 
150 
451 
378 
ND(2) 
28 
12 
22 
48 
54 
52 
37 
176 
171 
113 
38 
35 
35 
354 
46 
ND(2) 
ND(2) 

Comments 

Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Ambient Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 

05/91/349028-3(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Scunple 
I .D . 

Probe Hole 
Number 

Depth 
(Feet) 

1,1-DCE 
(ug/L) 

trans-1,2-DCE 
(ug/L) 

cis-1,2-DCE 
(ug/L) 

1,1,1-TCA 
(ug/L) 

TCE 
(ug/L) 

PERC 
(ug/L) Comments 

DSG-71 
DSG-72 
DSG-73 
Blank-17 
Blank-18 
Blank-18D 
DSG-74 
DSG-75 
DSG-76 
DSG-77 
DSG-78 
DSG-79 
DSG-80 
DSG-81 
DSG-82 
Blank-19 
DSG-83 
DSG-84 
DSG-85 
DSG-86 
DSG-86D 
DSG-87 
DSG-e8 
DSG-89 
DSG-90 
DSG-91 
Blank-20 
DSG-92 
DSG-93 
DSG-94 
DSG-95 
DSG-95D 

Bay K-9 
Bay K-9 
Bay K-9 

Bay G-5 
Bay G-5 
Bay G-5 
Bay G-6 
Bay G-6 
Bay G-6 
Bay J-2 
Bay J-2 
Bay J-2 

Bay J-9 
Bay J-9 
Bay J-9 
Bay G-8 
Bay G-8 
Bay G-8 
Bay G-8 
Bay 1-9 
Bay 1-9 
Bay 1-9 

Bay 0-9 
Bay G-9 
Bay G-9 
Bay H-13 
Bay H-13 

0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
3-4 
0-1 
6-7 
0-1 
3-4 
5-7 

0-1 
3-4 
6-7 
0-1 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
0-1 

176 
60 
146 
ND(1) 
6 
6 
52 
154 
210 
127 
20 
333 
ND(1) 
4 
14 
ND(1) 
ND(1) 
8 
ND(1) 
33 
33 
1431 
578 
3 
9 
230 
ND(1) 
9 
4 
291 
76 
75 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(11 
ND(1] 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

27 
47 
285 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
4 
5 
ND(1) 
ND(1) 
5 
ND(1) 
6 
17 
ND(2) 
ND(2) 
ND(1) 

1 ND(1) 
> 7 
> 7 
1 120 
1 67 
1 ND(1) 
) ND(1) 
1 6 
) ND(1) 
) ND(1) 
) ND(1) 
) 7 
) 6 
) 6 

70 
63 
481 
ND(2) 
13 
ND(2) 
ND(2) 
ND(21 
ND(21 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
12 
14 
233 
134 

156 
54 
268 

. ND(2) 
27 
ND(2) 
10 
16 
10 
8 
9 
10 
25 
11 

> 21 
f ND(2) 

ND(2) 
• ND(2) 
• ND(2) 

19 
21 
261 
162 

ND(2) 8 
6 
9 

50 
261 

ND(2) ND(2) 
26 
10 
33 
1164 
1782 

19 
15 
25 
48 
49 

ND(2) 
14 
48 
ND(2) 
ND(2) 
ND(2) 
54 
72 
52 
37 
41 
34 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
62 
61 
1104 
571 
ND(2) 
ND(2) 
22 
ND(2) 
12 
17 
108 
187 
190 

Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC Rod Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 

05/91/349028-4(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I . D . 

P r o b e Hole 
Number 

Depth 
( F e e t ) 

1,1-DCE 
(ug /L) 

t r a n s - l , 2 - D C E 
(ug /L) 

c i s - 1 , 2 - D C E 
(ug /L) 

1,1,1-TCA 
(ug /L) 

TCE 
(ug/L) 

PERC 
(ug /L) Comments 

DSG-96 
DSG-97 
Blank-21 
Blank-22 
DSG-98 
DSG-99 
DSG-100 
DSG-101 
DSG-102 
DSG-103 
AMB 

DSG-104 
DSG-105 
DSG-106 
DSG-106D 
Blank-23 
DSG-107 
DSG-108 
DSG-109 
DSG-110 
DSG-111 
DSG-112 
DSG-113 
DSG-114 
DSG-115 
Blank-24A 
Blank-24B 
Blank-25 
DSG-116 
DSG-117 
DSG-118 

Bay H-13 
Bay H-13 

Bay G-10 
Bay G-10 
Bay G-10 
Bay K-1 
Bay K-1 
Bay K-1 
•̂""" 

Bay G-12 
Bay G-12 
Bay G-12 
Bay G-12 
- — 
Bay H-12B 
Bay H-12B 
Bay H-12B 
Bay G-11 
Bay G-11 
Bay G-11 
Bay H-1 
Bay H-1 
Bay H-1 
— -
— 
- — 
Bay I-l 
Bay I-l 
Bay I-l 

3-4 
6-7 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
"•*"" 

0-1 
3-4 
6-7 
6-7 
— -

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

- — 
— 

0-1 
3-4 
6-7 

11 
34 
ND(1) 
ND(1) 
6 
ND(1) 
49 
ND(1) 
ND(1) 
6 
308 

93 
152 
2108 
2118 
ND(1) 
3794 
ND(1) 
7388 
ND(1) 
11 
122 
5 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
15 
5 
ND(1) 
ND(1) 

14 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND{1) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
11 
64 
145 
ND(1) 

ND(1) 
ND(2) 
13 
13 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
4 
ND(1) 
6 
ND(1) 
ND(1) 
ND(1) 
32 
82 
82 

83 
698 
ND(2) 
6 
11 
ND(2) 
30 
8 
10 
13 
ND(2) 

367 
1993 
2536 
2538 
ND(2) 
2968 
3380 
3630 
123 
48 
65 
30 
ND(2) 
15 
ND(2) 
ND(2) 
ND(2) 
7 
ND(2) 
ND(2) 

ND(2) 
38 
ND(2) 
ND(2) 
24 
ND(2) 
ND(2) 
83 
206 
323 
ND(2) 

12 
15 
63 
63 
ND(2) 
34 
31 
30 
71 
23 
ND(2) 
277 
ND(2) 
30 
ND(2) 
ND(2) 
ND(2) 
126 
190 
166 

11 
59 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
9 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

10 
ND(2) 
270 
266 
ND(2) 
157 
93 
81 
ND(2) 
ND(2) 
10 
232 
ND(2) 
82 
ND(2) 
ND(2) 
ND(2) 
15 
13 
ND(2) 

Soil Gas 
Soil Gas 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Ambient Inside 
Building* 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
QC System Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gaa 

0 5 / 9 1 / 3 4 9 C 2 8 - 5 ( 4 2 3 0 2 3 ) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-119 
DSG-120 
DSO-121 
DSG-122 
DSG-123 
Blank-26 
Blank-27 
Blank-28 
DGW-124 
DSG-125 
DSG-126 
DGW-127 
DGW-127D 
Blank-29 
Blank-30 
Blank-31 
Blank-32 
DSG-128 
DSG-129 
DSG-130 
DSG-131 
DSG-132 
DGW-133 
DSG-134 
DSG-135 
DGW-136 
DGW-136D 
Blank-33 
Blank-34 
Blank-35 
DSG-137 
Blank-36 

Probe Hole 
Number 

Bay 
Bay 
Bay 

H-11 
H-11 
H-11 

NE-24 
NE-24 

NE-24 
SE-24 
SE-24 
SE-24 
SE-24 

- — 
—--
— -
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
— 
— 
—--
Bay 
——— 

1-6 
1-6 
1-6 
G-1 
G-1 
G-1 
G-10 
G-10 
G-10 
0-10 

J-7 

Depth 
(Feet) 

0-1 
3-4 
6-7 
9-10 
19-20 

---
24-25 
10-11 
19-20 
24-25 
24-25 

— 
— 
— -
~ -

0-1 
3-4 
6-7 
7.5-8.5 
19-20 
24-25 
7.5-8.5 
19-20 
24-25 
24-25 

— 
---
- — 

7.5-8.5 
" • • " " 

1,1-DCE 
(ug/L) 

16 
11 
12 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
36 
4542 
4412 
13240 
9 
315 
11 
607 
32623 
418 
316 
ND(1) 
ND(1) 
77 
10280 
198 

trans-1, 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(11 
41 
ND(1] 
ND(11 
ND(1 
ND(1 
ND(1 
ND(1 
MD(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 
147 

2-DCE cis-1,2-
(ug/L) 

5 
ND(1) 
4 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1 
ND(1 
ND(1 
ND(1) 
ND(1 
ND(1 
ND(1 
ND(1] 
ND(1] 
328 
384 
774 

> 6. 
• 13 
1 57 
1 8 
1 167 
) 14 
) 15 

DCE 1,1,1-TCA 
(ug/L) 

767 
413 . 
295 
ND(2) 
14 

• ND(2) 
ND(2) 
ND(2) 
55 
ND(2) 
9 
7 
7 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
249 
310 
779 
8 
16 
43 
176 
739 
452 
561 

) ND(1) ND(1) 
) ND(1) ND(2) 
) ND(1) ND(2) 
) 136 

49 
797 
64 

TCE 
(ug/L) 

23 
31 
104 
ND(2) 
8 
ND(2) 
ND(2) 
ND(2) 
19 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
971 
780 
639 
93 
175 
2002 
175 
460 
85 
92 
ND(1) 
ND(2) 
ND(2) 
1086 
51 

PERC 
(ug/L) 

38 
19 
19 
ND(2) 
116 
ND(2) 
HD(2) 
ND(2) 
278 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
6347 
5340 
4459 
461 
733 
199 
104 
1905 
474 
499 
ND(2) 
ND(2) 
ND(2) 
196 
27 

Comments 

Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
QC Ambient Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gaa 
Ambient Air 

05/91/349028-6(423023) 



Table 1 (Continued) 

RECON*" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-138 
DGW-139 
DS6-140 
DSG-141 
DSG-142 
DSG-143 
DSG-144 
DSG-145 
DSG-145D 
Blank-37 
Blank-38 
Blank-39 
DSG-146 
DSG-147 
DSG-148 
DSG-149 
DSG-150 
DSG-151 
DSG-152 
DSG-153 
DSG-154 
Blank-40 
VOC B-1 

VOC B-2 

DSG-155 
DSG-156 
DSG-157 
DSG-158 
DSG-159 
DSG-160 
DSG-160D 

Probe Hole 
Number 

Bay J-7 
Bay J-7 
Bay J-3 
Bay J-3 
Bay J-3 
Bay J-4 
Bay J-4 
Bay J-4 
Bay J-4 
— 
— 
- — 
Bay 1-5 
Bay 1-5 
Bay 1-5 
Bay 1-7 
Bay 1-7 
Bay 1-7 
Bay 1-8 
Bay 1-8 
Bay 1-8 
— 
VOC 
Blower #3 
VOC 
Blower #4 
Bay J-6 
Bay J-6 
Bay J-6 
Bay J-8 
Bay J-8 
Bay J-8 
Bay J-8 

Depth 
(Feet) 

19-20 
24-25 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
6-7 

™ 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
0-1 
3-4 
6-7 

t m ^ m a 

^ " • " " 

0-1 
3-4 
6-7 
0-1 
3-4 
6-7 
6-7 

1,1-DCE 
(ug/L) 

f 

25054 
823 
185 
3083 
3214 
7564 
10753 
14520 
14479 
14 
ND(1) 
ND(1) 
7540 
12445 
17329 
262 
2658 
3811 
237 
907 
1580 
ND(1) 
ND(1) 

ND(1) 

18464 
19391 
20790 
174 
349 
551 
542 

trans-1,2-DCE 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND.(l) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

cis-1,2-DCE 
(ug/L) 

357 
127 
21 
209 
234 
165 
205 
212 
213 
ND(1) 
ND(1) 
ND(1) 
247 
341 
310 
32 
49 
68 
33 
7 
8 
ND(1) 
ND(1) 

ND(1) 

480 
338 
173 
15 
33 
44 
43 

1,1,1-TCA 
(ug/L) 

1000 
146 
ND(2) 
99 
123 
155 
259 
348 
351 
ND(2) 
ND(2) 
ND(2) 
195 
297 
322 
38 
254 
402 
66 
121 
159 
ND(2) 
ND(2) 

ND(2) 

1527 
1159 
676 
84 
642 
700 
691 

TCE 
(ug/L) 

1036 
115 
40 
460 
614 
1092 
675 
781 
788 
ND(2) 
ND(2) 
ND(2) 
573 
772 
734 
67 
55 
58 
65 
68 
84 
ND(2) 
10 

ND(2) 

4071 
2873 
1439 
153 
172 
195 
193 

PERC 
(ug/L) 

278 
189 
ND(2) 
ND(2) 
10 
36 
164 
174 
178 
ND(2) 
ND(2) 
ND(2) 
4212 
5959 
4357 
525 
202 
186 
184 
81 
63 
ND(2) 
ND(2) 

ND(2) 

952 
776 
556 
38 
33 
31 
29 

Comments 

Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC System Blank 
Air Vent Sample 

Air Vent Sample 

Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
Soil Gas 
QC Duplicate (SG) 

05/91/349028-7(423023) 



Table 1 (Continued) 

RECON''" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Scunple 
I . D . 

P r o b e Hole 
Number 

Depth 
( F e e t ) 

1,1-DCE 
( u g / L ) 

t r a n s - l , 2 - D C E 
(ug /L) 

c i s - l , 2 - D C E 
(ug /L) 

1,1,1-TCA 
(ug /L) 

TCE 
(ug /L) 

PERC 
(ug /L) Comments 

Blank-41 
Blank-42 
Blank-43 
DSG-161 
DSG-162 
DGW-163 
DGW-164 

DSG-165 
DSO-166 
DGW-167 
DSG-168 
DSG-169 
DGW-170 
DGW-170D 
Blank-44A 
DSG-171 
DSG-172 
DGW-173 
DSG-174 

DSG-175 

Blank-45 
Blank-46 
Blank-47 
DSG-176 
DSG-177 
DGW-178 
DORF 

LW-1 
LW-1 
LM-1 
LW-1 

LW-2 
LW-2 
LW-2 
LW-3 
LW-3 
LW-3 
LW-3 

LW-4 
LW-4 
LW-4 
VOC 
Blower #3 
VOC 
Blower #4 

MG-1 
MG-1 
MG-1 
TCA Tank 

— 

10-11 
20-21 
24-25 
30-31 

10-11 
20-21 
24-25 
10-11 
20-21 
24-25 
24-25 

10-11 
20-21 
24-25 

• • " " " 

*""" 

10-11 
20-21 
24-25 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
6 
ND(1) 
ND(1) 

ND(1) 
7 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
15 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
10 
3 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
5 
ND(1) 
19 
251 
269 
ND(1) 
ND(1) 
ND(1) 
27 
ND(1) 

ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
6 

ND(2) 
ND(2) 
13 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
11 
ND(2) 

ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
8184 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
10 
7 
10 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
21 
155 
159 
ND(2) 
ND(2) 
ND(2) 
86 
12 

10 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
11 

ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2; 
ND(2) 

MD(2) 
ND(21 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 

ND(2 

ND(2 
ND(2 
ND(2 
ND(2 
12 
118 
19 

QC Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Groundwater Headspace 
(D) 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 

Soil Gas 

1 QC System Blank 
1 QC System Blank 
1 QC Rod Blank 
) Soil Gas 

Soil Gas 
Groundwater Headspace 
Water from Catch 
Basin 

0 5 / 9 1 / 3 4 9 0 2 8 - 8 ( 4 2 3 0 2 3 ) 



T a b l e 1 ( C o n t i n u e d ) 

RECON^" SAMPLE ANALYSIS SUMMARY 
DATA SUMMARY TABLE 

DAYTON THERMAL PRODUCTS DIVISION 
ACUSTAR, INC. 
DAYTON, OHIO 

Sample 
I.D. 

DSG-179 
DSG-180 
DGW-181 
DSG-182 
DSG-183 
DGW-184 
DGW-184D 
Blank-48 
Blank-49 
Blank-50 
DSG-185 
DGW-186 
DSG-187 
DS6-188 
DGW-189 
DGW-190 
DGW-190D 
Blank-51 
Blank-52 
Blank-53 
DGW-191 
DGW-19ID 
DGW-192 

Blank-54 
DGW-193 
DSG-194 
DGW-195 

Probe Hole 
Number 

LD-1 
LD-1 
LD-1 
NEL-2 
NEL-2 
NEL-2 
NEL-2 
— -

LD-2 
LD-2 
MG-2 
MG-2 
MG-2 
PH-07D 
PH-07D 
— 

PL-24 
PL-24 
PL-24 

WW-1 
WW-1 
WW-1 

Depth 
(Feet) 

10-11 
20-21 
24-25 
10-11 
20-21 
24-25 
24-25 

— 
- — 
— 

10-11 
24-25 
10-11 
20-21 
24-25 
24-25 
24-25 

— 
— 
— 

24-25 
24-25 
30-31 

10-11 
20-21 
24-25 

1,1-DCE 
(ug/L) 

12 
30 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(2) 
26 
270 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 

trans-l. 
(ug/L) 

ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(21 
ND(2] 
ND(2] 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(2 
ND(1 
ND(1 
ND(1 
ND(1 
ND(1 

ND(1 
ND(1 
ND(1 
ND(1 

2-DCE cis-l,2-DCE 
(ug/L) 

ND(1) 
10 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(1) 
ND(2) 
ND(2) 
7 
13 
ND(2) 
ND(2) 
ND(2) 
24 

» 31 
• ND(2) 
> ND(1) 
) ND(1) 
1 ND(1) 
1 ND(1) 
) 62 

) ND(1) 
) ND(1) 
) ND(1) 
) ND(1) 

1,1,1-TCA 
(ug/L) 

1775 
9020 
261 
9 
32 
38 
37 • 
ND(2) 
ND(2) 
ND(2) 
4463 
33786 
9 
12 
ND(2) 
16 
20 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

TCE 
(ug/L) 

22 
21 
ND(2) 
ND(2) 
12 
9 
10 
ND(2) 
ND(2) 
ND(2) 
56 
118 
ND(2) 
ND(2) 
ND(2) 
22 
26 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
1349 

20 
ND(2) 
ND(2) 
ND(2) 

PERC 
(ug/L) 

292 
1150 
68 
14 
43 
59 
57 
ND(2) 
ND(2) 
ND(2) 
786 
1149 
ND(2) 
11 
ND(2) 
26 

N 29 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 
ND(2) 

ND(2) 
ND(2) 
ND(2) 
ND(2) 

Comments 

Soil Gas 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC Blank 
QC System Blank 
QC Rod Blank 
Soil Gas 
Groundwater Headspace 
Soil Gas 
Soil Gas 
Groundwater Headspace 
Groundwater Headspace 
QC Duplicate (GWHS) 
QC System Blank 
QC System Blank 
QC Rod Blank 
Groundwater Headspace 
QC Duplicate (GWHS) 
Groundwater Headspace 
(D) 
QC System Blank 
Soil Gas 
Soil Gas 
Groundwater Headspace 

D - Groundwater sample c o l l e c t e d a t 30 t o 31 f ee t below the su r face . 
GWHS - Groundwater headspace a n a l y s i s . 
ND - Not Detected above 1 or 2 p a r t s per b i l l i o n background. 

QC - Qual i ty c o n t r o l . 
SG - So i l gas a n a l y s i s . 
ug/L - microgram/Li ter . 

0 5 / 9 1 / 3 4 9 C 2 8 - 9 ( 4 2 3 0 2 3 ) 



Table 2 

ANLYTICAL RESULTS - VOC ANALYSES 
GROUNDWATER SAMPLES COLLECTED USING RECON*" 

ACUSTAR, INC. 
DAYTON THERMAL PRODUCTS, INC. 

L o c a t i o n 

WU-1 

PL-2« 

PL-24 ( 2 ) 

PH-05 

PH-04A 

PH-OAB 

PH-06 

PH-7t) 

GU-1W 

GU-10U 

J-724 

NE-24 

NEL-2 

SE-24 

MG-1 

MG-2 

LO-2 

LW-124 

LW-130 

LW-224 

LW-324 

LU-330 

LW-424 

1,1-DCA • 
1,2-OCA 
1,1-DCE 
1,2-OCE 
t-1,2-OCE 
1,1,1-TCA 

C h l o r o f o r m 

ND<5 

ND<5 

ND<5 

5.4 

ND<S 

ND<5 

7.3 

ND<5 

NO<S 

5.9 

MO<25 

HD<5 

ND<S 

MD<5 

NO<S 

M0<5 

H0<5 

H0<5 

ND<5 

8.2 

ND<5 

N0<5 

ND<5 

1,1-DCA 

ND<5 

M0<5 

ND<5 

400 

400 

300 

65 

8.3 

5.8 

^ 8 9 

180 

ND<5 

ND<S 

ND<5 

MD<5 

ND<S 

2,500 

ND<S 

ND<5 

130 

ND<5 

ND<5 

33 

1 , 1 - d i c h l o r o e t h a n e . 
1 , 2 - d i c h l o r o e t h e n e . 

• 1,1-dichloroethene. 
• 1,2-dichloroethene. 
• t rans-1,2-dichloroethene. 
• 1 , 1 , 1 - t r i c h l o r o e t h a n e . 

1,2-DCA 

ND<5 

ND<5 

ND<5 

42.7 

6.8 

13 

ND<5 

MD<5 

ND<5 

MD<5 

ND<25 

H0<5 

ND<5 

ND<5 

N0<5 

ND<5 

280 

ND<5 

ND<S 

ND<5 

ND<5 

NO<S 

N0<5 

1,1-DCE 

ND<5 

ND<5 

ND<5 

42.8 

19 

18.9 

ND<5 

ND<5 

N0<5 

N0<5 

MD<25 

ND<5 

ND<5 

ND<5 

ND<5 

ND<5 

360 

ND<5 

ND<5 

ND<5 

N0<5 

N0<5 

15 

t -1 ,2 -0CE 

ND<5 

N0<5 

ND<5 

700 

600 

600 

200 

ND<5 

N0<5 

N0<5 

N0<25 

ND<S 

ND<5 

ND<5 

ND<5 

N0<5 

ND<5 

ND<5 

ND<S 

ND'(5 

ND<S 

N0<5 

13 

Te t rach lo roe thene 

ND<5 

N0<5 

ND<5 

12.9 

ND<5 

6.9 

21 

390 

200 

220 

68 

200 

190 

ND<5 

310 

N0<5 

470 

ND<5 

ND<5 

7.8 

N0<5 

M0<5 

ND<5 

1,1,1-TCA 

ND<5 

N0<5 

H0<5 

500 

500 

500 

400 

160 

75 

270 

120 

100 

63 

21 

ND<5 

ND<5 

1,200 

28 

31 

45 

N0<5 

N0<5 

130 

1,1,2-TCA 

ND<5 

N0<5 

N0<5 

17.9 

9.6 

8.6 

14 

MD<5 

ND<5 

M0<5 

HD<25 

ND<S 

N0<5 

5 

N0<5 

N0<5 

9.6 

ND<5 

ND<5 

HD<5 

ND<5 

H0<5 

12 

TCE 

ND<5 

11 

ND<5 

900 

800 

700 

400 

430 

700 

130 

122 

55 

59 

15 

N0<5 

N0<5 

140 

180 

150 

29 

400 

2,000 

800 

Xylenes 

N0<5 

N0<5 

HD<5 

HD<5 

ND<5 

ND<5 

ND<5 

N0<5 

NO<S 

H0<5 

ND<2S 

.N0<5 

N0<5 

ND<5 

ND<5 

NOtS 

HD<5 

N0<5 

N0<5 

6.7 

ND<5 

N0<5 

M0<5 

05/91/360061(423023) 
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BACKGROUND 

Old Maxwell Complex demolition to make space for 
Building 59 

• Discovery of VOC and TPH contamination in areas 
of: 

- Concrete Slabs 

- Sewer Lines 

- Process Pipelines 

- Process Sumps 

- Nonhazardous Waste Storage Pad 

- Oil/water Separator 

- TCA Tank 

- Flux Room 

- New Product Barrel Storage 

- Battery Storage 

• Soil in Footprint of Building 59 

• Soil in adjacent areas to be paved 

657075(423023) I 



REMEDIAL ACTIVITIES TO DATE 

Special Waste 

- Shipments to Pinnacle Road Landfill 
166 loads ( —$25/cubic yard) 

Hazardous Waste 

- Soil 
FOOl from 40B 
5 loads ($1,200-$1,500 per cubic yard) 

- Concrete 
Chromium leach 
Lead leach 
11 loads to date ($300-$500 per cubic yard) 
7 additional loads being evaluated 

On-Site Treatment of TPH and VOC 
Contaminated Soil 

- Building 59 Footprint 
- Adjacent areas to be paved 

657075(423023) 
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EXPANDED SITE INVESTIGATION 

RECON — Buildings 40A and 40B 

- SoU Gas 

RECON - Site-Wide Reconnaissance 

- Soil Gas 
- Groundwater 

Literature Review 

- Conceptual Subsurface Model 

Surrounding Properties 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 



ADDITIONAL WORK RECOMMENDED 

Prevent Identified Sources From Contaminating Aquifer — 
Source Control 

- 1,1,1 -TCA tanks south of Building 59 

- Building 40B 

Evaluate Subsurface Conditions 

- Vertical profile and lateral extent of sediments. 
Delineate aquifer and semi-confining layer boundaries. 

- Aquifer, vadose zone and semi-confining layer 
properties: 

1. Air flow for soil venting 

2. Groundwater flow in water table and first semi-
confined aquifer for groundwater remediation 

3. Semi-confining layer properties and orientation for 
non-aqueous phase contaminant flow 

Evaluate Risks and Options 

Select Cost-Effective Alternative(s) 

657075(423023) 13 



SOURCE CONTROL 
1,1,1-TCA TANKS 

OPTIONS 

1. Tank System as a continuing source 

• Remove from service 
• Integrity Test 

- visual inspection 
- corrosion 
- improve material management 

2. Subsurface Contamination 

• Soil 

- Excavation/removal (RCRA hazardous waste) 

Assume 100 x 100 x 25 ~ 9,000 yards 
$l,200/cubic yard for incineration 

~$11 Million 

- Venting (minimize RCRA hazardous waste) 

— $50,000 as part of program outiined below 

• Groundwater 

- To be selected as part of site-wide evaluation 

657075(423023) 14 



SOURCE CONTROL 
BUILDING 40B 

OPTIONS 

1. Building as a Continuing Source 

• Remove from service 
improve material management practices 

- discontinue use of solvents 
- halt production 

• Isolate from environment 

- venting system discussed below 

2. Subsurface Contamination 

• Soil 

127,(XX) cubic yards may be affected 
All subsurface work will generate RCRA hazardous waste 
(requires handling at $l,200-l,5(X)/cubic yard) 
Excavation/Removal 
All RCRA hazardous waste - $152 million 
Venting 
Minimize generation of RCRA hazardous waste -
$0.7-$1.5 million 
a. Vertical - not most cost-effective option due to site 

logistics 

b. Horizontal 
- from surface - infeasible logistically 
- from outside of building 

Program outlined below 

• Groundwater 
To be selected as part of site-wide evaluation 
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PROPOSED LOCATION FOR 
HORIZONTAL VENTING LINES 

HORIZONTAL SOIL VENTING SYSTEM 
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CROSS SECTION DIAGRAM OF 
PROPOSED VENTING SYSTEM 
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SUBSURFACE ASSESSMENT AND CLEANUP EVALUATION 
ANTICIPATED SCOPE OF WORK 

• Evaluate subsurface soil condition in area of 1,1,1 -TCA tanks and storage area 
east of Building 50 

VOCs 
Grain size distribution 
Response testing (venting test) r 
- to evaluate, design, and cost soil venting as a remedial alternative 

• Advance deep (100 feet) boreholes to evaluate continuity of stratigraphy 
Six boreholes through base of "confined" saturated zone 
Evaluate data requirements 
Install wells 

• Advance shallow (55 feet) boreholes to evaluate water table and continuity of 
confining zone 

Six boreholes to base of first "confining" layer 
Evaluate data requirements 
Install wells 

Evaluate groundwater and properties of water table and first "confined" zone 
Flow direction 
Water quality (VOCs plus parameters required for remediation) 
Response testing (pumping test) 
- to select and design appropriate remedial method 

• Evaluate cleanup standards 
ARARs 
RCRA Corrective Action Levels 
Health-risk based levels 

• Engineering evaluation 
Soil 
Groundwater 

Recommendations 
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CONCEPTUAL SUBSURFACE CONDITIONS 
DAYTON SITE 
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DRIVING FORCES/CONCERNS 

Release of hazardous substance/waste to the environment 

Affects groundwater above federally promulgated 
maximum contaminant levels (MCLs) (drinking water) 

Previously pumped contaminated Power House well for 90 
days @ 1 million gallons per day - no change in 
contaminant level (large volume affected) 

Potential for off-site migration 
increases difficulty ($) of recovery 

Minimize potential Superfund "PRP" responsibility/ 
participation of Dayton aquifer remediation 

Evaluate "Island of Purity" concept 
remediate media affected by plant 
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Clean Tech luc 

Environmental Consultants 

2700 Capitol Trail 

Newark CE 197t1 

J02«999«0924 

CLEAN TECH =AX ' 0 2 - 9 9 9 - 0 9 2 5 

February 2, 1994 

Mr. Luther L. Blair 
Manager - Environmental Planning 
Acustar, Inc. 
1850 Research Drive 
CIMS 404-01-01 
Troy MI 48083 

Re: Site Assessment Summary Final Draft 

Dear Lou: 

Enclosed is the final draft ofthe site assessment summary report which was prepared for Dayton 
Thermal Products Division. The report includes a review of all previous site audits, identification 
of on-site and off-site sources of contamination, a review of regional and local geology, and 
overview of remediation objectives as required by Ohio EPA, and a summary including 
recommendations. We have incorporated all revisions by you and Doug. 

After you have reviewed the report, please contact me so that we may discuss the report. 

Sincerely, 

Deborah A. Buniski, P E. 
President 
CLEAN TECH 

Enclosure 

cc. D. Orf 
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The report was prepared by Clean Tech (CT) for the Dayton Thermal Products Plant (DTPP) 

located at 1600 Webster street in Dayton, Ohio This plant is a part of Acustar/Components 

(A/C), a division of Chrysler Corporation. 

1.1 Purpose 

DTPP requested that CT review and compile available information on the plant and surrounding 

sites to determine if the surrounding sites or activities at the plant may have impacted the soil or 

groundwater. The report's purpose was to gather additional information to complete an 

environmental assessment ofthe plant site. This report will be used as the basis for the design and 

implementation of a hydrogeolocial study ofthe facility 

1.2 Report Preparation Methodology 

The following provides a summary ofthe methodology and procedures used to research and 

compile the information contained in this report. 

1. Meetings were held with key personnel to obtain background information on past and 

current plant operations. Personnel interviewed included Mr Douglas J Orf, 

Environmental Coordinator for the Dayton Plant, and Mr Luther L Blair, Manager of 

Environmental Planning for A/C 

2. Records relating to hazardous wastes generated by the Dayton Plant during the past 

five years were reviewed Other reports and records reviewed included reported spills 

and MSDSs compiled for the facility 

3 The State of Ohio Environmental Protection Agency records of surrounding sites were 

also reviewed for additional information The companies whose records were 

requested included DAP Inc , Gem City Chemical Inc , Brainerd Industries, Hohman 

Plating and Manufacturing Company, Gem City Stamping, Inc , American Lubricants 
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Company, Ris Paper Company, Angell Manufacturing Company, and Paint America 

Company Access to the following records for these facilities was requested: 

hazardous material spill reports, generator annual hazardous waste reports, agency site 

investigations, and studies relating to soil/groundwater remediation projects. Resuhs 

of this research are presented in Section 3 2 of this repon. 

4. Additional information acquired and reviewed included copies ofthe soil survey 

prepared for Montgomery County (Soil Conservation Service), groundwater resources 

map (James J. Schmidt), Dayton North Quadrangle map (United States Geological 

Survey), State of Ohio Soil Contamination Regulations, Maximum Contaminant 

Levels (MCLs) standards for public water supplies and procedures established by the 

State of Ohio Division of Emergency and Remedial Response (DERR) in the 

identification of ARARs. 

The findings and discussions are based solely on existing information. The overall objective of 

this report is to assemble available information which will be used to develop a hydrogeologic 

study to more fiilly characterize the Dayton plant site. 

^ 1.3 Report Format 

Section 1 provides the purpose, methodology and format ofthe report Section 2 provides a brief 

summary ofthe site's history, past and current operations, and previous site investigations that 

were completed such as soil gas surveys, soil borings, and remediation programs Section 3 

identifies plant activities which may have impacted the soil or groundwater This section also 

includes discussions about possible ofF-site sources of regulated substances which may have 

impacted the Dayton plant and the extent of impact at these sites 

(ChryslCT\Dayton\Sll093 rpi) 



Section 4 describes the geology and hydrogeology ofthe immediate area as well as the region. It 

details the local groundwater uses and the impact of surrounding groundwater treatment systems 

and wellfields. 

Section 5 discusses remediation objectives and the current policy at Ohio EPA concerning site 

investigations and remedial activities. It also includes an evaluation of what policies or 

regulations must be addressed before a remedial alternative is selected and implemented. 

Section 6 provides an outline ofthe types of fielid investigations which would more fiilly 

charactenze the site and which would delineate possible soil or groundwater contamination. It 

also includes a field sampling plan outline and a discussion of sampling objectives 

(Cllry^lcr^Dayloll\S11093 rpi) 



DTPP is located at 1600 Webster Street in Dayton, Ohio. The facility contains over 1.3 million 

square feet under roof and is located on about 60 acres. (For a site location map see Figure 1.) 

The facility is immediately surrounded by the following industries: Brainerd Industries and Paint 

America Company on Webster Street and American Lubricants and Gem City Chemical Company 

on Air City Avenue. There are several other industries and commercial operations in the vicinity 

(DAP, Inc., Hohman Plating and Manufacturing, Gem City Stamping, Inc, Ris Paper Company, 

and Angell Manufacturing Company) in addition to private residences. A facility map which 

provides fiirther detail ofthe site including buildings and other operations is included as Figure 2. 

2.1 Past Site History 

Past operations ofthe plant prior to Chrysler's acquisition in 1936 included the assembly of 

Maxwell cars from about 1907 - 1936 The plant historically has been used for a variety of 

purposes including: manufacturing furnaces, gun parts, aluminum and copper tube forming 

operations, light machining, plating, metal stamping,'welding, soldenng, degreasing, painting, 

plastic molding, and assembly, as well as maintenance of these processes, equipment and 

structures. The Maxwell building complex, which was a group of twelve former buildings, was 

used by Chrysler until 1990 when it was demolished A portion ofthe former building footprint 

was replaced with a new manufacturing Building 59 in 1991 For the last 10-15 years prior to 

demolition, the Maxwell Complex was primarily used for storage purposes. 

2.2 Current Plant Operations 

Current operations at the facility include primarily the manufacture, assembly and finishing of heat 

exchangers and air conditioning components for motor vehicles The facility consists of 8 

(Clirvslcr\DavtonVSI10y3 rpt) 
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manufacturing buildings, a powerhouse, wastewater treatment plant, and incidental storage 

buildings. 

Utilities to the site are provided as follows 

• Potable Water - Dayton Water Authority 

• Sanitary Wastewater - City of Dayton (POTW) 

• Boiler Make-up, Compressor and Non-Contact cooling water - On-site wells 

• Process Wastewater - On-site Wastewater Treatment Plant 

Surface water is collected through various swales and a stormwater piping system located 

throughout the facility. All run-oflf eventually enters the Greater Miami River via Lucille Street 

and Herman street storm sewer outfalls from Webster Street 

2.3 Previous Investigations 

It was during the demolition ofthe Maxwell Complex and prior to construction of Building 59 

that DTPP retained Miami Geological Services, Inc. to collect soil samples, and complete soil 

monitoring as excavation was on-going The original scope ofthe investigation was confined to 

the demolition area which include Buildings 3, 4, 5, 6, 7, 8, 9, 10, 13, 34, 34A, 34B, and new 

Building 59 footprint area. 

When the scope and complexity of environmental concerns increased during demolition, 

Burlington Environmental was retained to complete testing and analysis ofthe area around the 

Maxwell Complex The field activities were quite extensive and included the evaluation of 

• Soil conditions in and around existing structures which would be removed during 

construction, including soils around such areas as sewer lines, pipelines, sumps, 

storage pads and storage areas. 
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• Soil conditions in areas to be excavated, including foundation areas, column piers, and 

adjacent paved surfaces; 

• Soils remaining in-place in selected areas such as the clay soil used as part ofthe 

foundation material, 

• Soil stockpiled on-site for disposal or remediation, and; 

• Slabs of concrete from the demolition ofthe foundation ofthe Maxwell Complex. 

The investigation ofthe soils during the demolition ofthe Maxwell Complex included: 

• Test boreholes in areas which were excavated for strip foundations, 

• Test boreholes in areas which were excavated for column piers; 

• Soil sample testing after excavation of sewer lines, sumps, catch basins, and oil/water 

separators; 

• Soil gas and groundwater analyses which focused on the old Maxwell Complex (new 

Building No. 59), several adjacent buildings (Buildings No 40A and 40B) and several 

other selected locations throughout the site 

The initial scope of investigation was confined to the Maxwell Complex demolition site which 

became the new Building 59 footprint area As a result ofthe analysis ofthe soils, plant personnel 

became aware of potential environmental impacts. Sampling was expanded to include soil gas 

testing in other selected areas. Testing included 167 soil gas samples, 28 groundwater headspace 

samples, and 23 groundwater samples. Groundwater samples were taken as part ofthe soil gas 

investigation and did not involve placement of monitoring wells Soil gas and groundwater 

headspace samples were analyzed for volatile organics Groundwater samples were retrieved 
ft 

through the soil gas probe and submitted for laboratory analysis for volatile organic compounds 

(VOCs) Figure 3, from the Mathes/Burlington soil gas investigation report, contains the 

sampling locations from April, 1991 

(Chrysler\Dayton\S11093 ipi) 



e 
ntv . OMt 

S / I V 9 I 

DfUWH 

Br 
l2tA. 
^ îUL 
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Testing focused on the Maxwell Complex area and adjacent Buildings 40A and 40B as well as 

other locations throughout the site as noted in Figure 3 Soil gas samples from Buildings 40A and 

40B were taken at 0 - I foot, 3 - 4 foot, and 6 - 7 foot depths. Additional soil gas sample 

locations throughout the site were taken at 8 to 10 foot and 19 to 20 foot depths. Groundwater 

samples were generally taken at 24 - 25 foot depths and included groundwater headspace testing. 

Groundwater samples were taken at 29 - 30 foot depths at each of three locations noted. The test 

results which were not sampled and analyzed according to U S. EPA methodologies or protocol, 

indicated the following compounds may be present: 

Trichloroethene (TCE^ 

. Soil Gas Samples - Buildings 40A and 40B (O-V. 3-4'. and 6-7' depths) -

Concentrations at each depth appeared to be highest on the east side of Building 40B 

which is adjacent to Building 59 A trichloro trifluoroethane (CFC-113) degreaser 

station was formerly located on the east side of Building 40B at the time of sampling. 

However, the degreaser system was removed from service in 1991 and replaced with 

an aqueous washer system. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths') - Highest 

concentrations were located in Building 40A, the east side of Building 40B, and the 

west side ofthe Maxwell Complex excavation area (adjacent to Building 40B). 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths - Highest readings in the groundwater headspace samples were located 

in Buildings 40 A, the east side of Building 40B, and the west side ofthe Maxwell 

Complex excavation area. Groundwater sample concentrations were highest on the 

west side ofthe Maxwell Complex excavation area, the west side of Building 40, at 

isolated outside locations south of Building 3 A, east of Building 50, and south of 
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Building 53. The area outside Building 53 is the present location ofthe 1,1,1-

trichloroethane storage tanks which are scheduled to be taken out of service in 1994. 

Selected groundwater samples at 30 - 31 foot depths were consistent with 24 - 25 foot 

depth readings with the exception ofthe sample taken south of Building 40B which 

showed an increase in magnitude at the 24 - 25 foot depths. 

1.1.1 -Trichloroethane (TCA) 

• Soil Gas Samples - Buildings 40A and 40B (O-T. 3-4'. and 6-7' depths) -

Concentrations at each depth appeared to be highest near the 1,1,1-trichloroethane 

degreaser station and former CFC-113 degreaser station along the east side ofthe 

building. The CFC-113 degreaser was taken out of service in 1991 The TCA 

degreaser is scheduled to be removed from service in the first quarter of 1994 An 

aqueous based washer station is scheduled to replace it 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Highest 

concentrations were found in samples taken along the western section ofthe Maxwell 

Complex, the eastern section of Building 40B (near the former location ofthe freon 

degreaser station), the western section of Building 40 A, and the south end of Building 

53 (the location of TCA storage tanks) The TCA storage tanks are scheduled to be 

taken out of service in 1994 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' 

depths) - Groundwater headspace and groundwater samples at 25 foot depths found 

relatively higher concentraUons in the same locations as the soil gas samples at 8 - 10 

foot and 19-20 foot depths The groundwater samples taken at 30 - 31 foot depth 

also yielded similar results There were other isolated locations where relatively 

elevated groundwater concentrations of TCA were detected 
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Tetrachloroethene (PCE) 

• Soil Gas Samples - Building 40A and 40B (0-1'. 3-4'. and 6-7' depths) -

Concentrations appeared to be highest in the center section ofthe Buildings 40 A and 

40B. The Burlington site assessment reports that a former process unit consisted of a 

parts degreaser was located in this general vicinity but was removed from service in 

1982. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Concentrations 

were highest south of Building 53 (near the TCA storage tanks), the eastem section of 

Building 40B (near the location ofthe former CFC-113 degreaser station) and the 

westem section of Building 40 A 

• Groundwater Headspace and Groundwater Samples - Selected Site Wide Locations 

(24-25' and 30-31' depths) - Concentrations were highest in the same locations as the 

soil gas samples take at 8 - 10 foot and 19-20 foot depths Groundwater 

concentrations were also relatively higher at sample locations east of Building 50 and 

/• along the eastern boundary ofthe site. There were other isolated locations with 

elevated groundwater concentrations of PCE 

I, I -Dichloroethene 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7' depths) -

Concentrations appeared to be relatively higher in the eastern section of Building 40B 

However, at depths below 3 - 4 feet, concentrations were elevated along the west side 

of Building 40A. Burlington noted a possible problem with the identification and 

reliable measurement of 1, l-dichloroethene due to lab instrumentation/calibration 

problems 
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• Soil Gas Samples - She Wide Locations (8-10' and 19-20' depths) - Concentrations 

were relatively higher along the westem section ofthe Maxwell Complex, the eastem 

section of Building 40B (near the former CFC-113 degreaser), and the westem section 

of Building 40A. 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater headspace concentrations were relatively higher at the 
I 

same locations as the soil gas samples taken at 8 - 10 foot and 19-20 foot depths and 

south of Building 53 Groundwater sample concentrations were elevated at locations 

south of Building 53 (in the general vicinity ofthe TCA storage tanks scheduled to be 

removed from service in 1994). The Soil Gas Investigation report noted the 

discrepancy of high concentrations of 1,1-dichloroethene observed by laboratory 

results but not observed during field testing. 

cis-1.2-Dichloroethene . I 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7 depths) -

Concentrations appeared to be relatively higher along the east side of Building 40B 

(near the location ofthe former CFC-113 degreaser station) and center ofthe building 

(in the general vicinity ofthe parts degreaser taken out of service in 1982) 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Concentrations 

were relatively higher along the western section ofthe Maxwell Complex, the east 

section of Building 40B, and east of Building 50 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater headspace concentrations were relatively higher at the 
0 
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same locations as soil gas samples taken at 8 to 10 foot and 19 to 20 foot depths. 

Groundwater samples were non-detect 

trans-1.2-Dichloroethene 

• Soil Gas Samples - Buildings 40A and 40B (0-1'. 3-4'. and 6-7' depths) - Soil gas 

samples were non-detect. 

• Soil Gas Samples - Site Wide Locations (8-10' and 19-20' depths) - Samples were not 

taken. 

• Groundwater Headspace and Groundwater Samples - Site Wide Locations (24-25' and 

30-31' depths) - Groundwater samples results were relatively higher in the westem 

section ofthe Maxwell Complex. 

1. 1.2-Trichloroethane (Groundwater samples only): Sample results were relatively high in the 

westem section ofthe former Maxwell Complex Concentrations were much lower in the 

Maxwell Complex, south of Building 53, and in the southeast property corner 

1.1-Dichloroethane (Groundwater samples only)- Groundwater sample results were relatively 

higher in the western section ofthe Maxwell Complex, south of Building 53 (current 

location of TCA tanks), and along the southeast corner ofthe property 

1.2-Dichloroethane (Groundwater samples only) Groundwater sample results were relatively 

higher in the western section ofthe Maxwell Complex, and south of Building 53 (near the 

current location ofthe TCA storage tanks) 
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In summary, solvents were found in the soil under Buildings 40A and 40B, the south westem 

portion ofthe former Maxwell Complex, in the storage area east of Building 50, and south of 

Building 53 near the TCA tanks 

2.4 Soil Remediation Program 

As a result ofthe investigation, four stock piles were created with the soil removed from the 

footprint of Building 59 The soils were treated as follows-

• A stockpile of clean soil was relocated to a parking lot in the northeast portion ofthe 

property 

A stockpile was constructed north of Building 47 to treat soil primarily impacted with 

total petroleum hydrocarbons (TPH) 

Another stockpile was located in the same vicinity of soils that were primarily impacted by 

volatile organics (VOCs) 

Another stockpile was located southeast ofthe petroleum pile of soil which was impacted 

by a variety of compounds. 

The VOC and TPH piles were treated by vacuum extraction Two blowers were installed in each 

pile and were connected by manifolds to the piping at the base ofthe bed The VOC pile was 

cleaned by this process The TPH soils have since been combined with the unknown pile and are 

now undergoing biotreatment. 

(Chrvslcr»i:)avioii\.SI 1091 rpi) 1 2 



This section ofthe report will summarize the potential on-site sources identified in the Burlington 

report (Environmental Site Assessment - March, 1992) and provide an update on the status of 

these sources. In addition, various potential off-site sources were evaluated and our findings are 

presented herein. 

3.1 On-Site Potential Sources 

The various activities at the plant which may have impacted the soil or groundwater were 

reviewed. These sources include- underground and above ground storage tanks, chemical storage 

areas, hazardous waste accumulation storage areas, sumps for waste oil or process wastewater, 

past spills, and various processes or operations ofthe plant. These potential on-site sources of 

contamination were identified in the above referenced report prepared by Mathes/Burlington (see 

Figure 4) In summary the following was identified. 

• There were 36 above ground storage tanks noted in the report. The tanks store a variety 

of materials including, fuels, acids, polymers, oils, and solvents The tanks which store 

TCA and its sludge are located on the south side of Building 53 and the north side of 

Building 40. 

• There were 6 underground storage tanks (USTs) on-site, 3 gasoline and 3 fiiel oil. Of 

these, 1 gasoline and 2 fuel oil USTs were properly abandoned. The 2 remaining gasoline 

USTs were removed in July, 1993 under State supervision and the area surrounding the 

tanks was declared clean The other fuel oil tank was accidentally discovered during 

excavation activities associated with the Maxwell Complex demolition This 500 gallon 

tank was subsequently removed by Mathes/Burlington and surrounding soils were treated 

to ensure the soil was clean There is no knowledge of any remaining USTs on the DTPP 

site 

• There are 4 hazardous waste streams generated by the plant They are 
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1. The combined degreaser sludges from the CFC-113 and TCA operations. 

2. Maintenance-derived paint waste containing isopropyl alcohol 

3 Waste water treatment plant sludge. 

4. Magnesium-containing waste. 

(See Figure 5 for hazardous waste generation and accumulation areas.) 

• An in-house program is underway to reline and/or recoat the sumps. A majority are now 

complete. Sumps are now being capped. 

• Process areas were also investigated. Figure 7 ofthe Burlington report identifies those 

areas that contain processes of concem. A listing of process areas of concem in the 

Burlington report has been updated since DTPP has undertaken a program to remove and 

replace those processes using regulated substances There are currently three chlorinated 

solvent degreasers in the plant, two in the production area and one small unit in a lab A 

TCA degreaser is located in the NE area of Building 40A and is scheduled for replacement 

with an aqueous washer and removal in early 1994 A CFC-l 13 degreaser is located in 

the middle of Building 40A and is scheduled for replacement in mid-1994 and will be 

replaced by a vacuum de-oiling system A small CFC-113 engineering laboratory 

degreaser, will be replaced and removed as soon as a suitable alternative can be found. 

• Clean Tech reviewed spill records maintained by DTPP from mid-1988 through mid-1993. 

The records included intemal documentation on spills thaf required notification of State 

and Federal agencies Ofthe 36 spill records reviewed, 25 percent were attributed to 

machine or hydraulic oil products. Locations included the area south ofthe non-

hazardous storage area, and Buildings 6, 39A, 3 A, 53, and the former Maxwell Complex 

Quantities released did not typically exceed fifty gallons and ranged from 0 5 - 300 

gallons These surface spills typically involved waste oil sumps and/or the storm sewer 

system. Spills included 
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1. About 500 gallons of chrome-containing paint sludge in Building 47, November, 1988. 

2. About 12,000 gallons of zinc and chrome-containing process waste water in the NW 

comer of Building 53. A minimum of 7,000 was vacuumed-up in March, 1989. 

3. Overfill of TCA storage tank (quantity unspecified), June, 1989 

4. Chromium sludge discovered during demolition of Maxwell Complex in old, 

abandoned sewer leading to an oil-water separator east of Building 40B, November, 

1990. 

5. About 30 gallons of CFC-113 in empty drum storage area, November, 1990. 

6. About 35 gallons of untreated waste water containing flux rinse water near Building 

50, March, 1991. 

7. About 150 gallons of water/sulfiiric acid solution in Building 50 parts washer, January, 

1992. 

8. Unspecified quantity of TCA from storage tank next to Building 53, May, 1992. 

9 Unspecified quantity of Alcoat 300B, conversion coating accelerator, in containment 

area of Building 40 A, Febmary, 1992 

3.2 Off-Site Potential Sources 
f 

A survey of potential ofF-site sources of regulated compounds was conducted using zip code 

areas. A survey ofthe EPA and Ohio EPA databases (1991) was previously completed using the 

Zip Code of 45414 Identified sites were listed in Appendix A ofthe Burlington Site Assessment 

report and were depicted in Plate I of that report These records were again reviewed and it was 

determined that the following facilities were within an about two mile radius or less to the plant. 

These include, according to our search. 

EPA Sites 

• Gem City Chemicals, Inc 

CERCLIS Sites 

• Montgomery County North Incineration 
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Ohio EPA did not have any records for American Lubricants Company, Montgomery County 

North Incinerator, Ris Paper Company, Gem City Stamping, Inc., and Brainerd Industnes. 

Hohman Plating and Manufacturing and Angell Manufacturing Company information consisted of 

contingency plans, RCRA inspections and records of personnel right-to-know training. There 

have been no site investigations or remediation projects at any of these sites according to State of 

Ohio EPA records. The most extensive records obtained for remediation activities were for Gem 

City Chemicals Inc. and DAP, Inc. 

DAP Inc. is located at 220 Janney Road in Dayton, Ohio DAP Inc is involved primarily in the 

manufacture of adhesive products A 1988 site assessment report was prepared by Applied 

Geotechnology, Inc. The facility began operation in the early 1960s and has been involved in the 

manufacture of caulking, glazing, and adhesive compounds The property covers about 6 acres 

and includes a manufacturing and warehouse building, several underground storage tanks, outside 

storage, parking lots, and undeveloped open areas. 

Based on historic information there are several in-plant tanks used to store materials including 

methyl ethyl ketone (MEK), methylene chloride, TCA, latex, paragon-500, sodium silicate, NF 

Bmsh (2000), and Terghal NP-IO Materials stored in the USTs include various halogenated and 

non-halogenated volatile organic solvents, toluene/lactol blend, MEK, mineral spirits, naphtha, 

acetone, negaloid toluene, and TCA. 

Soil samples have been taken at various locations on the property including the underground 

storage tank area and the undeveloped area north ofthe manufacturing building The samples 

were tested for TPH and VOCs About one-third ofthe samples contained TPH concentrations 

above detection limits, 9 samples contained greater than 50 mg/kg and 1 sample contained greater 

than 100 mg/kg. Approximately one-fourth ofthe samples had detectable concentrations ofthe 
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Target Compound List (TCL) VOCs. The most frequently detected VOCs was TCA, with 24 

samples above detection limits (averaging from 0 120-5 19 mg/kg). Other VOCs detected 

included carbon tetrachloride, 1,1-dichloroethane, 1,2-dichloroethane, and toluene. 

Gem City Chemicals, Inc. is located at 1287 Air City Avenue in Dayton, Ohio. Gem City 

Chemicals operations are primarily blending and distribution df chemicals. The plant occupies 

about 7 acres and is located about 200 yards east ofthe DTPP property boundaries. The B&O 

Raihoad line separates the two sites. According to the July, 1993 revision ofthe site assessment 

report prepared for Gem City Chemicals, Inc by Q-Source Environmental Services, Inc. and on 

file with the State of Ohio EPA, the plant has operated at the site since 1969 

Typical operations include the purchases of various chemical products in truck load quantities, the 

repackaging of chemicals into smaller containers, drums and tote tanks, and the resale of these 

smaller quantities of chemicals to industrial customers. Both liquid and solid chemicals are 

handled and include- acids, solvents (including but not limited to toluene, xylene, fi-eons, TCA, 

ethyl acetate, MEK, TCE, acetone, and naphtha), and other miscellaneous chemicals 

Site assessments were conducted in 1987 and 1988 at Gem City Initial sampling included soil 

sampling at 12 locations in June, 1987, a soil gas survey at 40 locations in July, 1988, and 

groundwater sampling from 10 monitoring wells constructed in 1988 Soil sample tests at several 

locations detected 10 organic chemicals including methylene chloride, PCE, TCE, TCA, methyl 

alcohol, isopropyl alcohol, acetone, toluene, xylene, and MEK Soil gas survey resuhs detected 

TCE, PCE, and TCA at a number of locations including samples taken near the B&O Railroad 

tracks to which the DTPP is contiguous Groundwater monitoring well analysis was completed 

on a regular basis from 1988 - 1993 and the following has been detected acetone, benzene, 

chloroform, 1,1,1-dichloroethane, 1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene, 
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trans 1,2-dichloroethene, ethylbenzene, hexachlorobutane, PCE, toluene, 1,2,3-tnchlorobenzene, 

1,2,4-trichlorobenzene, TCA, TCE, and vinyl chlonde 

Gem City Chemicals remediation project is ongoing and includes an air stripper system, 

groundwater recovery wells which were installed in 1987, and a soil vapor extraction system 

consisting of five soil vapor extraction wells. The soil vapor extraction system was shut down in 

1991 and restarted for a brief period of time in 1992. Since no significant concentration of VOCs 

(<5 ppm) were detected, the vacuum extraction wells were abandoned with removal ofthe 

blowers and filling the wells with grout. 

3.3 DTPP Site Summary 

Soils: 

The results ofthe investigation by Burlington indicated the soils were impacted by organics 

These include primarily TCE, TCA, PCE and some heavy metal contamination (chromium and 

lead). Based on soil gas results, the areas which may have been impacted by plant operations or 

other sources include. 

• Building 40B in the area which contained the former CFC-113 degreaser station. 

• South side of Building 53 which contains the TCA storage tanks 

• Buildings 40A and 40B which contained former parts degreasers 

• West and southwest section ofthe former Maxwell Complex or present Building 59 

• Storage areas located east of Building 50 

Groundwater 

To summarize groundwater quality, there are 3 process cooling water wells on-site Well 1, 

located in Building 40, has been abandoned Well 2 is in the boiler house and is about 80 feet 

deep Well 3 is east of Building 50 and is about 135 feet deep 

(Cliryslcr\Da.vlon\J>ll091 ipl) 1 8 



The wells were sampled by the State and DTPP several times between November 1989 and July 

1990 The analytical results indicate that Well 2 contains the following 

^ 1,1-Dichloroethane 

1,1-Dichloroethene 

Trans-1,2-Dichloroethene 

Tetrachloroethene 

1,1,1 -Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Well 2 contained no regulated compounds Additional groundwater samples were taken at the 

time soil gas was completed The samples were drawn through the soil gas probe and should not 

be considered representative samples. Figure 8 shows total VOCs found at that time The results 

indicated that groundwater may have been impacted near Buildings 40A, 40B, 59, and 53 More 

definhive groundwater studies should be completed. 

In summary, past plant activities may have impacted the soil and groundwater at the site Due to 

the age ofthe plant and past plant uses (especially the Maxwell Complex, circa 1907), the vanety 

of products manufactured over the years, much ofthe former history at the plant is not known. 

As stated in Section 2, most ofthe chlorinated solvent degreasing operations have been removed 

and/or replaced The present and last TCA degreaser in Building 40A is scheduled for 

replacement with an aqueous washer in eariy 1994 The associated storage tanks outside Building 

53 are also scheduled for removal in 1994 The CFC-113 degreaser in Building 40A is scheduled 

for replacement with a vacuum de-oiler with removal in mid-1994 The small CFC-113 

engineering lab degreaser will be replaced as soon as an acceptable alternative is found, most 

probably in mid-1994 
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Prior to considering further remediation, additional investigations must be performed to more 

fully characterize the site. In addition, it is possible that DTPP may have been impacted by two 

nearby facilities. They are DAP and Gem City Chemicals, Inc. A better understanding ofthe 

DTPP site will be possible after groundwater quality and direction are determined. 
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4.1 Regional Geomorphology 

The Dayton area is located in the central lowland and physiographic province which is primarily 

drained by the Miami River and its tributaries (USGS-1966) The Dayton plant is located on a 

flat topped terrace which is an erosional remnant fi-om the outwash ofthe Mad River (see Figure 

9). This glacial outwash gravel unit stretches northward to Urbana and southward to the Miami 

River. The surface materials of these types of outwashes consist of coarse sand and gravel, 

although other sediment types may be present. In some areas ofthe Mad River outwash, 

windblow losses which contains silt has been noted. The terrace is bordered on the north, west, 

and south by the flood plains ofthe Miami and Mad Rivers Flood plain sediments are about 20 

feet thick. The top ofthe moraine is present north-east ofthe site in Mad River Township. The 

moraine was mapped as a thin to thick layer of till overlaying sand and gravel by Goldthwait 

(Norris, Cross, Goldthwah, 1948) and by Forsyth (Norns & Spiker, 1966) 

4.2 Regional Stratigraphic Units 

There have been regional studies completed by Norris & Spiker (1966) which confirm that the 

uppermost unconsolidated unit consists of an outwash deposit up to 80 feet thick The outwash 

deposit contains primarily sand and gravel. Discontinuous till lenses have been encountered in 

some wells in the vicinity ofthe Dayton site Published studies by Norns & Spiker (1966) 

indicate that the till layer may be discontinuous on a regional scale These reports suggest that at 

some locations the till is a thick massive unit while at other locations it has been logged as 

stratified with sand and gravel. The location of this till layer becomes important when attempting 

to determine the direction and rate of regional groundwater flow A continuous layer of till was 

noted in the geologic cross-section of Gem City Chemicals which borders DTPP along Air street. 

The layer was observed from 80 - 100 feet below grade 
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A second aquifer unit was noted under the till in regional studies. The till layer is composed of 

fine to medium sand, sand and gravel and fine to coarse gravel (NEARBI Site Investigation). 

Gem City Chemicals, Inc. has drilled a total of twenty-four test borings throughout their facility 

Boring logs are contained in the Site Assessment Report prepared by Q-Source Environmental 

Services, Inc. dated July 28, 1993. The logs suggest that the surface material at the site is about 

80 - 90 feet thick. Surface materials consist of coarse to fine sand and gravel. Below this surface 

material is a continuous layer of dense till consisting primarily of silt. A thin clay or silt layer was 

'also encountered near the surface at a depth of about 15 feet. Based on these borings for Gem 

City Chemicals, the following was noted. 

• The surface materials consist of a thin disturbed layer of fine-grained loess, coal 

fragments, and fill material. 

• The next layer consists of a sand and gravel deposit The material contains medium to 

coarse sand and small pebbles with interstitial fine sands and silt. The thickness of this 

layer is about 20 feet. 

• Another layer of fine sand or silt was encountered at 20 feet This silty-clay layer was 

observed in the test borings and in monitoring wells known as the MW-5 cluster and 

RW-1. It varies in thickness from 6 inches to 2 feet 

• The next well defined unit from about 20 feet to the bottom ofthe ut)permost aquifer 

consists of outwash deposit material This is composed of interbedded coarse sand to 

granules with traces of pebbles and silt. 

• At a depth of 82 feet a dense layer of silt was encountered (Boring P-4). This unit 

consists of dark gray silt, with fine to coarse sand and trace pebbles 

The information prepared for Gem City is in agreement with other regional reports on the 

stratigraphy ofthe area (See Figure 10 for conceptual stratigraphy for DTPP ) 
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4.3 Site Hydrology 

Several reports were evaluated to determine the regional as well as local direction of groundwater 

flow. Reports by Norris & Spiker and CHjM Hill established that regional flow was towards the 

southwest, parallel to the Miami South Wellfield. 

According to other published reports, flow direction has changed to the north following the 

installation ofthe City of Dayton's Miami South Well Field in the early 1960's. The groundwater 

flow divide originally located north of Gem City Chemical has shifted to the south. This has 

changed groundwater flow at the plant to the north-east. The gradient across Gem City Chemical 

is flat and any changes or alterations to the pumping ofthe Miami South Well Field will likely 

aher the flow of groundwater. Also, another factor which may shift groundwater flow direction is 

the amount of recharge to the aquifer. Measurements taken at Gem City Chemical indicate that 

the elevation ofthe groundwater to the surface has varied by about 12 feet reaching a high of 730 

MSL in 1991 and a low of slightly over 718 feet in February, 1992 This is a resuh of a normal 

water cycle in which there is a rising groundwater table during the winter and spring and a falling 

groundwater table during the summer and fall A review ofthe potentiometric surface 

measurements however indicated that at the Gem City Chemical site, variations in recharge do not 

appear to affect the general direction of groundwater flow It has been shown, however, to affect 

the overall elevation ofthe groundwater table and the associated saturated thickness ofthe 

aquifer. 

At the Gem City Chemical site one ofthe most important factors affecting groundwater 

movement is the presence of a recovery well system in the center ofthe site which pumps at 

approximately 300 gallons per minute (gpm) This recovery well has created a cone of depression 

at the Gem City Chemical site (see Figure 11) 
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4.4 Aquifer Characteristics 

The hydraulic conductivity ofthe shallow aquifer is approximately 200 feet per day. Using an 

estimated saturated thickness ofthe shallow aquifer of 30 to 80 feet, the transmissivity ofthe 

aquifer is approximately 15,00 to 40,000 square feet per day (Q-Source -1989). 

Studies completed by Dames & Moore in 1991 for the DAP site which is located about 4 miles 

north of this site, included an aquifer recovery test which monitored drawdown in the monitoring 

wells and piezometers surrounding the pumping well. Transmissivity values were calculated firom 

the recovery resuhs and were in the range of 249,000 gallons per day per foot to 747,000 gallons 

per day per foot. The transmissivity appears to generally be lowest in the shallow part ofthe 

aquifer and it increases with depth. 

The lithology ofthe deep aquifer is very similar to the shallow aquifer. Based on reports prepared 

for Gem City Chemicals, it appears to be irregular The saturated thickness ofthe deep aquifer is 

approximately 60 feet thick. 

The deep aquifer contains a significant amount of silt which has impacted its hydraulic 

conductivity Groundwater in the deep aquifer is under semi-confined conditions Hydraulic 

conductivity values for the deep aquifer range from 140 - 200 feet per day Reported 

transmissivity ranges from 1,200 - 12,000 square feet per day A storage coefficient of 0.001 is 

within the expected range for a confined aquifer. 

Values for the aquifer parameters developed by CHjM Hill in 1972 for the development ofthe 

Miami South Well Field were. 

Upper Aquifer 

Hydraulic Conductivity - 0 003 ft/sec (260 ft/day, 2021 GPD/ft-) 
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Storativity - 0 2 ft/ft 

Till Lavers 

Hydraulic Conductivity - 0.44 x lO'^ ft/sec (0.04 ft/day, 0.3 GPD/ft^) 

Storativity - 0 ft/ft 

Lower Aquifer 

Hydraulic Conductivity - 0.001 ft/sec (87 ft/day, 710 GPD/ft^) 

Storativity - 0 00001 ft/ft 

This model assumed a 50 foot thick saturated zone in the upper aquifer, and variable thicknesses 

for the till and lower aquifer. The transmissivity values were not calculated directly All values 

were calculated assuming that each ofthe layers within the model are homogeneous and isotropic. 

Due to the directions of flow that are calculated from this model, the calculated hydraulic 

conductivities are likely to reflect the horizontal conductivity in the "upper" and "lower" aquifers, 

and the vertical conductivity through the till Considerable local variability from these values is 

likely across the region. 

During the pump test conducted at Gem City Chemicals, Inc on February 21, 1990, the recovery 

well was pumped at a rate of 340 GPM and the water level in the piezometer installed 3 5 feet 

away from the pumping well was monitored. The drawdown was 0 75 feet after 450 minutes of 

pumping. This gives a value for transmissivity of 52,900 square feet per day or 395,000 gallons 

per day per feet and conductivity of 0 226 centimeters per second (755 fl/day) This value is 

about three times the average value calculated from the model studies The effective porosity of 

the silty sands and gravels found in the Dayton area is estimated to be 20 percent The storativity 

is estimated to be 0 10 to 0 20, based on the estimated effective porosity 
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Based on these values, the pre-pumping groundwater flow velocity is estimated to be about 1 2 

feet per day. The current flow velocity in the area surrounding the pumping well is estimated to 

be 6 4 feet per day The potentiometric surface elevations have been measured in the two well 

clusters located at the northeast and southwestern limits of Gem City Chemicals, Inc. The levels 

measured in the three wells in each cluster are similar, which indicated that the groundwater flow 

is nearly level at both locations. 

Due to the presence ofthe till layer separating the valley fill deposits into "upper" and "lower" 

aquifer systems, the direction of groundwater flow was evaluated separately at Gem City 

Chemicals for each ofthe two layers As described previously, a low-permeability till layer is 

present beneath Gem City Chemicals, Inc and for at least one-half mile surrounding the site This 

till layer effectively isolates the uppermost, unconfined aquifer at Gem City Chemicals, Inc. fi-om 

any deeper, confined aquifers that may be present. 

Ground-water flow directions in the lower aquifer have changed considerably during the past 

thirty years, due to changes in water usage in the surrounding areas Potentiometric maps 

compiled by Norris & Spiker (1966) for 1959 and 1960 (prior to the time when the Miami South 

Wellfield began operations) show groundwater flow to the southwest, towards a wide cone of 

depression developed beneath the central business district of Dayton, and also towards industrial 

facility water supply wells to the southwest A major cone of depression had developed beneath 

the Miami South Wellfield following the beginning of production of water from the wellfield, in 

the early 1960's. Maps compiled by CH^M Hill for 1972 and for 1986 show this cone of 

depression The location of Gem City Chemicals, Inc appears to be on or near a divide between 

these two cones of depression, and the direction of groundwater flow at the site could be either to 

the north or to the south, or it could fluctuate depending on recharge variations and variability in 

the pumping rates at the city's wellfield 
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4.5 Local Groundwater Use 

The most prominent local user of groundwater is the Miami River Well Field owned by the City 

of Dayton. It is located north ofthe Dayton plant across the Great Miami River. It contains 22 

production wells (Geotrans, 1986). 

Other water supply wells in the vicinity ofthe plant site are shown in Figure 12. Available driller 

logs are contained in Attachment 1. These logs indicate that most ofthe local wells are located at 

"depths of 30 to 65 feet. 

In August of 1988, the City of Dayton adapted a Well Field Protection Program to protect its well 

field and drinking water supplies. The southem limit ofthe Miami Well Field Protection Overly 

District is Stanley Avenue. Well yields for wells within the area as published in Nonis & Spiker 

(1966) range from 20 gallons per minute (No. 209) to a maximum of 1,000 gallons per minute 

(No 212) A test well in the Miami South Well Field pumped at a rate of 2,283 gallons per 

minute The City's Mad River Well Field is approximately two miles to the east ofthe site and 

does not receive any recharge from this area as reported by Q-Source for Gem City Figure 13 

indicates the extent ofthe wellfield protection district 
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5.1 Ohio EPA Policy 

The Ohio Environmental Protection Agency Division of Emergency and Remedial Response 

(DERR) has developed guidance for hazardous waste site investigations and remediation 

programs. Ohio EPA evaluates every site independently and will not provide generic clean-up 

guidance or criteria. The policy was originally developed for unregulated hazardous waste sites 

but is used at Ohio EPA in the Remedial Response Program. 

The process begins with determination of site contamination. A site is considered to be hazardous 

if a contaminant is detected as defined under Ohio Revised Code (ORC) 3734.02 and the 

contaminants are present on-site at concentrations significantly above background or the 

contaminants are present on-site and are not detected in representative background samples. 

Once it has been determined that contamination exists, it must be determined if contamination 

poses a threat to public health or the environment Ohio EPA has not developed specific action 

levels for chemical contaminants Instead, a human health risk assessment must be performed to 

evaluate health effects caused by site specific contamination 

After site contamination has been characterized and risks posed by the contamination established, 

remedial alternatives can then be developed and evaluated The criteria that Ohio EPA follows is 

that the alternatives must consider the following 

1 Overall protection of human health and the environment; 

2 Compliance with applicable or relevant and appropriate standards and/or criteria, 

3 Long term effectiveness and permanence, 

4 Reduction of toxicity, mobility, or volume through treatment, 

5 Short term effectiveness. 

(Cl>rY!.lcrVI).ivl()nvSlI093 rpi) 28 



6 Implementability; 

7 Cost; 

8. Community acceptance. 

Alternatives should establish remediation goals that meet the criteria outlined. Based on these 

preliminary findings, the risk assessment should focus on groundwater quality issues since the site 

is near the North Miami drinking water aquifer. The selected remedy must comply with all known 

Federal and State applicable or relevant and appropriate standards and/or criteria (ARARs). The 

following section discusses ARARs and their significance. 

5.2 ARARs 

In the evaluation of potentia:lly applicable technologies to remediate DTPP, various technologies 

must be evaluated based on implementability and cost effectiveness Before treatment 

technologies can be selected, however, the applicable or relevant and appropriate requirements 

(ARARs) must be reviewed. The ARARs that must be reviewed include the following. 

• Any applicable or relevant and appropriate standards, requirement, criteria, or 

limitation under Federal law 

• Any promulgated applicable or relevant and appropriate standard, requirement or 

limitation under State law that is more stringent than the Federal requirement 

"Applicable" requirements are those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal/State environmental or facility siting law that specifically address a hazardous substance, 

pollutant, contaminant, remedial action, or location Only those State standards that are identified 

by a State in a timely manner and that are more stringent than Federal requirements may be 

applicable 
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"Relevant and appropriate" requirements are those cleanup standards, standards of control, or 

other substantive environmental protection requirements, cnteria, or limitations promulgated 

under Federal or State law that, while not "applicable" to a hazardous substance, pollutant, 

contaminant, remedial action, or location, do address problems or situations sufficiently similar to 

those encountered that their use is well-suited to the particular site. Only those State standards 

that are identified by a State in a timely manner and that are more stringent than Federal 

requirements may be relevant and appropriate. 

Additional information that does not meet the definition of potential ARARs may also be 

considered in determining the necessary level of cleanup for protection of human health or the 

environment. This "other infonnation to be considered" (TBCs) includes criteria, advisories, or 

guidance developed by EPA, other Federal agencies, or States to assist in the determination of, 

for example, health-based levels for a particular contaminant for which there are no ARARs, or 

the appropriate method for conducting an action Included in this category are health effects, 

information with a high degree of credibility, and technical information on how to perform or 

evaluate site investigations or remedial actions, and policy 

ARARs are grouped into three broad categones. These categories are as follows. 

• Chemical Specific - These are health or risk based numbers that guide site cleanup and 

they may be based on actual concentration levels 

• Location Specific - This would include requirements for site sensitive features such as 

wetlands, well head protection areas, flood plains, etc 

• Action Specific - These ARARs pertain to monitoring requirements, manifesting 

requirements, etc 

Once the contaminants and the concentrations are known at the site, the following Federal and 

State contaminant specific ARARs should be reviewed 
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EPA Primary and Secondary Drinking Water Regulations - These regulations were 

developed as part of Section 1412 of the Safe Drinking Water Regulations. It establishes 

enforceable maximum contaminant levels (MCLs) and non-enforceable maximum 

contaminant levels goals (MCLGs). EPA has also promulgated National Secondary 

Drinking Water Regulations which establish secondary MCLs which primarily affect the 

odor or appearance of drinking water. 

EPA AWOC - This criteria is not legally enforceable but can be used by the states to 

protect human health fi-om exposure to contaminants from ingestion of aquatic life. It also 

protects freshwater and aquatic life. 

Other ARARs which need to be reviewed to determine if they are relevant to the remedial 

technologies chosen include: 

• Clean Air Act - Three categories NAAQS, National Emissions Standards for 

Hazardous Air Pollutants (NESHAPS), and New Source Performance Standards 

(NSPS) 40 CFR Part 60 

• Health Effects Assessment 

• State of Ohio Surface Water Oualitv Standards 

• RCRA Subtitle C - This may be applicable to materials generated as a by-product 

of treatment. 

• Location Specific ARARs - Should be reviewed including cnteria on the Miami 

Well Field area 

• State of Ohio Drinking Water Standards 

• State of Ohio Air Pollution Regulations ^ 
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Other ARARs which were identified but which are not relevant to this site included: 

'' • DOT Rules for Hazardous Materials Transport - Only applies if waste is shipped 

off-she for analysis, treatment or ultimate disposal. 

• RCRA "Land Ban" Disposal Restriction (40 CFR Part 268) - Restricts certain 

hazardous wastes from being placed or disposed on land unless certain treatment 

standards are met. Excavation and disposal of certain hazardous wastes will be 

subjected to LDRs. 

• Standards for Owners or Operators of Hazardous Waste Treatment. Storage, and 

Disposal Facilities (40 CFR Part 264) - These standards only apply to TSDFs if 

certain types of remedial actions are completed on-site and it applies to off-site 

facilities that receive hazardous waste for treatment and/or disposal. 

. Endangered Species Act of 1978 (16 USC 1531 - 40 CFR Part 502) - This act 

ensures that an endangered or threatened species is not affected adversely in its 

habitat. No federally listed endangered or threatened species are located on this 

site. 

• CWA 1977 Section 404 - This section prohibits the discharge of fill material into 

jurisdictional wetlands without obtaining a permit from the U.S. Army Corps of 

Engineers. No discharge into wetlands is permitted if an alternative exists for the 

proposed project Regulations, guidelines, and permit requirements have been 

established to prevent unregulated dredging, dumping, filling, and similar activities 

that would destroy these sensitive habitats 

(Chrysli;r\Daylon\Sl 1093 rpi) 3 2 



6.1 Overall Recommendations 

After a thorough review of on-site and off-site data, it was determined that the following 

activities/tasks should be completed to fiilly characterize the site. 

• Evaluate subsurface conditions and the vertical stratigraphy ofthe site. Include both 

the upper and lower aquifers. A sufficient number of borings should be completed to 

adequately determine if the first aquifer is a confining or semi-confining layer. 

• Establish groundwater flow in the water table and lower aquifer Local data obtained 

from Gem City Chemicals indicates that groundwater flow has been significantly 

affected by the pumping ofthe Greater Miami Wellfield. This should be confirmed 

• Several shallow (less than 50 feet) and deep (approximately 100 feet) boreholes should 

be completed to fijlly evaluate stratigraphy using split-spoon sampling. Selected 

boreholes should be completed as monitoring wells. 

• Evaluate the groundwater quality ofthe two aquifers including priority pollutants 

Conduct pump tests on selected wells to determine if any ofthe installed wells can 

later be converted to a groundwater recovery well system 

• Halogenated organic compounds were found during the site investigation ofthe 

Maxwell Complex and are characterized as DNAPLs or Dense Non-Aqueous Phase 

Liquids. The heavier-than-water compounds can sink in an aquifer system and migrate 

downslope as a separate, non-aqueous phase displacing water at they migrate 

Residual DNAPL can remain within the vadose and saturated zones, trapped by 

surface tension within soil pore spaces The compounds will typically continue to 

migrate vertically until they become deposited in pore spaces or until they reach a less 

permeable layer, such as a till or clay If the impermeable layer is sufficiently sloped, 

DNAPLs may "pool" in depressions 
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DNAPLs can migrate in directions other than the direction of groundwater flow 

DNAPLs in the vadose zone dissolve into the water and vaporize into soil gas. 

Therefore, since the site may contain compounds which includes DNAPLs, the 

following should be evaluated at the site: 

1. Determine DNAPL concentrations of compounds which may be as low 

as 1% saturation of a certain DNAPLs solubility. 

2. Detennine the presence of dissolved phase chemicals upgradient. 

3. Confirm through analysis soil gas data which indicates "hot spots". 

• Develop remedial ahematives which should include an evaluation of combinations of 

treatment technologies such as: soil vacuum extraction, groundwater pumping and 

treatment, stream injection, bioremediation, and soil flushing. 

• The nearby Gem City Chemicals, Inc site has a recovery well system and an air 

stripper to recover DNAPLs. Studies at this site concluded that there was no separate 

phase caused by DNAPLs beneath Gem City Chemicals, Inc The concentrations 

measured at the site and the solubility ofthe chlorinated compounds were compared. 

It appears that the concentrations found at Gem City are below maximum solubilities 

of these compounds which would indicate that the compounds are dissolved and are 

moving with the groundwater and not migrating as a separate phase. In addition, the 

J concentrations of solvents found in the monitoring wells were highest at the shallow 

depths and are near non-detect at the bottom ofthe aquifer It appears that the 

DNAPLs are traveling with the direction of groundwater flow which would be away 

from DTPP In order to confirm this, wells should be installed near the property 

boundary between Gem City and DTPP 

The following section outlines the preparation of a plan to implement installation of monitoring 

wells and soil bonngs to charactenze the site 
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6.2 Field Sampling Plan (FSP) Outline 

The primary purpose ofthe soil boring program is to characterize the she's geology and to obtain 

samples for geotechnical analysis. The FSP also provides the sampling rationale, procedures, and 

deUverables to be used in the implementation of field sampling activities. The FSP will include the 

following items: 

a) One or more maps depicting proposed sampling locations. A she survey map 

should also be completed which will be prepared at 1 inch equals 20 feet. Vertical 

control will be referenced to the National Geologic Vertical Datum (NGVD) 

Horizontal control will be referenced to the Ohio State Plane Coordinate System. 

b) A detailed description of all sampling, analysis, testing and monitoring to be 

performed including sampling methods, analytical and testing methods, and 

frequency of sampling and sampling locations 

c) An analysis of Data Quality Objectives (DQOs) describing how the sampling, 

analysis, testing and monitoring will produce data useful for meeting the objectives 

of remediating the site. 

d) A schedule for performance of specific sampling and testing tasks 

e) A description of geophysical investigations to better define subsurface conditions 

applicable to characterize the subsurface. 

Other items to be addressed include 

• Inspection ofthe work, 

• Daily documentation logging, 

• As-built drawings, 

• Health & Safety Plan, site specific, 

• Coordination of activities 
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All drilling activities will be completed using a AVA" TD hollow stem auger with split-spoon 

sampling continuously at 2 foot intervals until the lower confining unit is reached. A geologic 

cross section will be prepared. All soil cuttings -will be field screened for organic vapors. 

Large diameter (3 inch) spilt-spoons will be used for the collection of samples for geotechnical 

laboratory tests. Blow counts will be recorded and standard penetration noted. Gram size 

analysis should be performed as required using ASTM 422. Moisture content usmg ASTM 

Method 2216 and Atterberg limit tests should be performed in conjunction with the grain-size 

analysis. 

Quality Assurance Plan-

Where appropriate, analysis will be performed in accordance with EPA methods and procedures 

The following items should be included in each analytical report 

Title Page, 

Table of Contents, 

QA Objectives, 

Sampling Procedures, 

Sample Custody; 

Calibration Procedures and Frequency; 

Analytical Procedures; 

Data Reduction, Validating and Reporting; 

Quality Assurance Reports. 

After the borings have been logged and completed, several will be converted to monitoring wells 

with five foot stainless steel screens. Screen locations will be selected by the driller based on 

results ofthe boring program and groundwater sampling 

(Chryslcr\DavlonvSll093 rpt) 



Attachment 1 
Well Logs 

(Chryslcr\Daylon\SI1093 rpi) 



.ts:.' 

r "r~ii ll r rrrtirft 
sr«ss ^Ti^2:^&28a:-^ 

553 E . Broad St.^ Caltimhia 15. Ci-Sa 

Township ' 
) ^ » Sectioix or Townsh ip J ^ / L y ^ > r Z ' / 

, ^ q M g L / \ A . < ^ - y > ^ ^ ctr-Lnr N u m b e r ^ ^ ^ ^ ^ ^ /-L^LS^/U f . 

Address 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

Casing diameter . . r ^ - . ^ ^ . 

TTpe or screen. 

TTPe ot pump _ ^ ^ ^ J . ^ > _ , ^ _ _ . _ _ 

X e n g t h of casing—iiJs t iC. 

.Lei i f th of screea 

Pumping race-

... Drawdown. 

.GJ*J£. Duration, of tes t . 

ft. Date 

Capaci ty of pump 

. jepth of pump set t ing 

^ -

Developed capac i ty 

Static level of completed welL 

Pump installed b y 

-ft. 

J l ] 

W E L L LOG S K E T C H S H O W I N G L O C A T I O N 

Formauons 
Sandstone, shale, l imestoae, 

j r ave l and clav .- . 
F rom •--To Loca te in reference to numbered 

State Highways , St. Intersections, Couaty roads, e t c 

F t . i 

w. 

• " ^ ' 

A irH^V; 
i::^.^i 

N. 

X'g-1Y" 

I 

'j-t̂ . UJ. I 

-.as^i UJ^ \^ 

VJ.<^^yj 

See-reverse side for :nstructions 

rD£iil ing Ft 

Aadress 

TtlARL EOLLA^^DS'WOHTH 
t. WeU'DriJlfngr ~ • =-•'' 

" " ' " a l . ' T O N . OSIG ^ 

Date ĵzAt 
signed Q i C r l i ^ M '^^Uyn. 



occe 

• ^ v»4* rb • 
•isjCTT r7 ' . Deparementc'aotPdbltcs Wbrksao''S' '*3»-» ^ " 3 •'* "^3 • -*'- '' J ^ O 3 -L 

S53 E . Broad St.. Columbus 15. Ohio 

. SectioiL o r Townshio _ i • . - . / / - . - -mmm, ^ w a o u . OC J. ofTa 
CouatyJ2:2fi:3Ai-_-iS£22i<5:i^ TownshiDvi5l2-d-ii-;fe5i:6jlJflftir Lot Numoer . 

Owner V ^ ^ J U ^ > / p j a J M • A H H . ^ . , . L / ^ / 0 , ( f f ^ ^ 

Locatxoa of p roper ty_ ,< i ;^ -̂"̂ r̂y^ i ^ yt ^ -i^J.r.-£^.^^>^ ^iuJL-f?..^^^ ^S-f-

C O N S T R U C T I O N D E T A I L S ^ / L ^ r r / \ P U M P I N G T E S T 

Casing diameter —x.'.~A^,/!w<'.Xength of zaa inz .^ . -^sJ^ 

T f p e of screen L e n g t h of screen 

Type of pump. .JjjkZ. 
' ' apaci ty of pump ^ _ ^ 2 ^ 2 ^ ! > ^ - J ? : ^ > l j S } = r < - -

iJeoth of pump se t t ing ' ^ C f 7 v . r i f -^ i : i f r !^- i l^„ 

P u m p i n g ra te L ^ . . G J J i I > 'Dora t ioa of t t a x - ^ ^ ^ J - . ! 

D r a w d o w n - T ^ i - i i n i X — f t . T\^*m-^'-y>^^ d ' ^ -

Developed capacity / ^ ^ H / J y i ^ ^ h - r ^ ^ y - ' ^ 

Stat ic level of completed welL 

Pump installed by ' J ' ~ ~ ' " \ 

r, L ^ 
-̂ V̂ 

. f t . 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formations 
Sandstone, shale, limestone,. 

gravel and c l a y 
F r o m To 

• ^ ^ - ^ ^ 

Locate in. reference to numbered. 
State Eiighways, SL Intersect ions. C o u n t y roads , etc. 

. ' - -1 

N ^ ; ^ y ^ C ' 

^/Vt^u-v-^l^^ 

0 Feec 

• ; • / 

?/ 

N. 

J/-\ ..3 ?V'-/...y=/ 4. 

r ^ 

w. 

. i ^ . , 

• • S - • - : • - ' J ' 

See reverse aide for ina t rncnons 

Dril l ing F trm / . . . I—i-l 

/ I ^ 7^/ 
. i .3 jL^. 

Address ._.-r" 

• ^ ^ ^ D a t e . 

Signed ...r?.^.-L..< -'U^^/ 



^^ELL LOG AND DRILLING: REPORT 

l y ' £^:'... '^.J^'( goo a t VoAu) 
State^o£:ahio • 

D E P AB.TMENTT OF". N A T U R A L RESOURCES 
• "'• •" DivTsioK o t Water 

Columbus. Ohio 

OBic : 

^ 9 109-299^ 

ownship.^ 

Owner 

Location ox prooerty. 

CONSTRUCTION DETAILS PUMPING TEST 

? ^ Casing diameter . J ^ y % / Length of casing. 

Type of screen_!zt^Jal/L_Length of screen. 

Type of pump—l^!^:3^^^gT-4r ——-

Capacity of pump '•••• 

Depth of pump setting 

Pumping rrir^ _ / / , g p M- Duraaon of test. 

Drawdown ^^" t i t f^Jx / ft. ri^r> ^ ^ ^ ^ 7 ' T > ^ 

Developed capacity ^ r / ^ ^ Q t f / , ^ ^ ^ ^ 

Static Ievel^.death to water 

Pump instaUed by - jCir^i^*;^- :^ : ! 

^ ..„.X/. 

WELL LOG SKETCH SHOWING LOCATION 

Formattoss 
Sandstone, shale. limestone, 

gravel and clay 
! From- ' To • • 
I 

~\ .OFeet . j , J ^ F t . j ' 

Locate in reference, to numoered 
State Highways. St. Intersections, County roads, etc 

i w. 

T; . - i -a : 

: c:r'. 
. . 1 . 

BAVIO-LSULUVAN 

4917 "=3=.'dJi«KR„u.5i;3j.-;b3 

] 
\ • Cjyton, Ohio 

•t Griarintead j TA J ^ ^ ^ \ 

Drilling Fi 

igned 



.r>^.s:^c,oo 0. WEULLOGIANb'- DRILLING; REEOPX OBtCl 

Section, of Township 
imoer. 

553 S: Broad St., Columbus 15, Ohio 

Z Q y x a . V T . . / ^ j : k y d ^ ^ ' * ^ ^ ^ Tavna iu . ^ / ^ i ^ J^A/ id / ^^ . or Lot Ni 

Owner J ^ . a ^ . . ^ ! < ? ^ _ ^ ' ^ y ( ~ A.ddress ^ , , - . , - ^ . 

Location ox property / ^ V ? ^s:<„^/' ty^irUtP^A. ^ V ^ f P,^^y-t^r\ P /v*^i ' - / ^ i i^-^rvv. .^^ 

2 7JJ .^<L/^OA;^^ 

=*^ 

) t ^ CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter ^ 

Type of screen 

Type of pump. 

Capacity of pum 

Xength of rasing. / ^ / Pumping rate . 

/ -

fL3L 
Xength of screen. Drawdown. r 

.G.P3I. Duration of test b 

Developed capacity ^̂  " •' " > ^ / ^ - ^ ^ c ^ / ^ 

Static level o£ completed wwlf - ' ^ x t . 

.Jepth of pump setting Pump installed by / ^ • / ? fJ.^^J^^y*''^J->^ ( ^ ^ 

WELL LOG SKETCH SHOWING LOCATION 

Formaaons 
Sandstone, shale, limestone.. 

gravel and clay 
Fronr- To Locate ia reference to numbered 

State Highways, St. Intersections, County roads, etc 

r-^^cr 0 Feec . 

fj^i ĉ ;L̂ -.̂ :.'T̂ :̂̂ .̂  

-Ft:: N. 

j . - s ; _ - ; 

fCc^-^^ , . / - c ^ ^ i -

' •'• ' 2 i y 

7J 

7 7 

J i 

w. 
: ^ y^h^:'^ 

k 

See reverse aide torinstracnons 

)nlliag F tnq . . . . ^^^—^ ^ . . J^J j i Date.-. ' ^ 

Address fi./lJ..-p.<?:<JL/...e:.'j^..M^^ 
ry-TTrnrT 5^ 

Signed^ -:::-Z<.--^:::^^^^i.:^^ 



WELI^ LOG. AND DRILLING. R E E W T 

S t a f o f c O h i g "* 
D E F A R T M E N T ' O F ' NAJrORAd- miimUHCK.VU^ 

Division o£ Water 
Colmnbus. Ohio X? 129071 

g/?tinty --^ontgQger^' Township Z S3i '.son 
Section of Township 

.or Lot Number 

O w n e r - ^ i ^ b e r t j • ^ * ^ * ^ ^ ^ ^ W J^ddress f->-n>i' P-ns."? ATP, 

L o c a t i a n o f p.-«>.»rTy«r>-^H >~^ g ^ i r ^ ^ ~-?-rW " ' r i - ^ ^3«r?- ^ ^ rar , -m~r, JTro 7 0 7 n f IriT my ^ r ^ e ^ 

CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter 

Type of screen 

Type of pump 

hY .Length of casing h,7 Tt,, 

Xength of screen. 

Capacity of pump. 

Depth of pump settins 

Pumping rate. 

Drawdown___ 

.GJ .M. Duration of test 

Developed capacity 

Static level—depth to water-

Pump installed by 

28 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersecuons, County roads, etc. 

Dry Grarel 

Grare l i Vfa-car 

0 Feet 

30 " 

22. Ft. 

li? •' 

031 
/ - } 3 

w. 

a 
V. 

< 

1 
1 

o 

• 

V -<ii 

1 

J 

.-.sman i r e . 

See reverse side far .-.structians 

Drilling ^'^ra.-'raasatm-Yf^itBnHiag' Oate- A.nrll 29 19 ~u 

Address- niiLTrOi'Tr^Hio S i s n e d J ^ - ^ 
- ^ y 

^ ^ U ^ : : : ^ ^ ^ 



PLEASE- USE PENCn: 
OR TYPEWRITER 
DO NOT USE INK. 

WEi • LOC AND DRILUNG REP'^'.T 
Seats of Ohio 

DEPARTMENT OF NATURAL RESOURCES 
Division of Water 

1562 W. First Avenue 
Columbus 12. Ohio 

ORtCl 

:N? 3 0 0 5 ( 

./? ' 
r r ^ „ „ ^ ^yyult .LM'yt.u*^ TawvahxoJztsiahiissS^ Section of Township / ^ ^ ^ ^ t - ^ ^ ^ i ^ ^ 

Owner , ^ ^ ^ ^ ^ ^ ^ " ^ 'y/f C k ' ^ i ^ „ , H^ L^ A/err l U O^^/^M^ <̂  

Location of property. V ^ ^ / J T /t^/^r= /?<=/ D / f ^ / o ^ lO L ' ' Q 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter ry"? Xength of casing. i^' 
Type of screen J \ / ^ ^-^^ Length of screen 

Type of pump.. 

Capacity of pump. 

J . , r- JUL l^^f p U i : l L 
.^„.^-£. .±L 

IPumping Rate_2ii£ G.P.M. Duration of <•—*" / -z. h,-

D r a w d o w n ^ ^ H l f t n^r.. •T^>^ - ' '" - G •¥• 

Static level-depth to water 1.2. £ 

Quality (clear, cloudy, taste, odor). t ^ j L If A r ' 

/ Depth of pump setting S".^.. 

Date of comoIetion..._'!^.<lji^ ^ ^ - L ^ Pump installed by. • ^ x i ^ . , V / ^ / t * / ^T^g V 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To Locate in reference to numbered 

State Highways, St. Intersections, County roads, e tc 

/ 

I W 
-r^ r 1^^ t^ a ~ '" 

0 Fee t 

/ - / 

Ca ' 

(a 3 

-Ft. 

IW. 

. (1 n 

^J 

: : • I I . J . I > ( . > 

A J i>r r ' ' n i * ^ - . , ,V Ct 

See - i v e r s e ^.Ci for . - . s t ruct :ans / -

Drill ing Firm 

.Address / 



Tar-STASTg-nSE P E N C I C 
O R T Y P E W R I T E S . 

WELL^'QCTAND DRILUNC REPORT 
"̂  StatK o £ OTritt '^* 

n-pTPA-RTMhiiu'i- O F - N A T X Z R A C R E S O t l R C E S 
Di-visioifc a£ W a t e ^ 

1S6Z W . F i r s t ; A 7 e s n » 
C o l s m b o s , . O h i o 4 3 2 . 1 2 . 

O w n e r i ^ 

ou 

:N'9 3680:: 
D O N O T U S E m s l 

• • - ^ ^ . ^ Addras : l ^ = . - 7 - - > y y -•̂ g '̂:" 

Loca t i an ox proper ty . 

C O N S T R U C T I O N D E T A I L S B A I L I N G OR P U M P I N G T E S T 

Casing diameter ^ ^ 

T y p e of screen 

T y p e of pump 

X e n g t h of c a s i n g . 

-Leng th ox sc reen . 

P u m p i n g P a y yg? Cr P TVf D u r a a o n of test 

Drawdown f /S ft. D a t e - . y < ^ « ' . Cy: . . 

S ta t i c level-depth to water 3 ST 

Capacity of pump. 

)epth of pump se t t ing . 

Date of comoietion 

Qua l i ty (jiX^i^/elotx&jt taste, odo r ) . 

W E L L L O G * 

f ormations 
Sandstone, shale, l imestone, 

gravel and clav 
F r o m To 

P u m p instal led b y . 

S K E T C H S H O W I N G L O C A T I O N 

Locate in reference to numbered 
Sta te Highways . St. Intersect ions. County roads, etc 

See reverse side :or ins t ruct ions 

Dril l ing F'rn . / ^ . ^ . . - ^ ^ x . . ^ . - - ^ ^ - . . ^ . ^ ^ Date ,:Aa^ zr_l_^ 
Address ';h2l^.,^^:^^jaA^^ Signed • ^ . <^/^^r:xf^ 

; r - 1 r t r** ' -> n T i , n T i 



' :~ ' WEJ ' LOG AND DRILLING. R K ^ R T '»«« ' 
State o£ Ohio -^-i; 

.MO. CARBON PAPER D E P A R T M E N T OF N A T U R A L RESOURCES - u^ . - ^ r o V r - r ^ " 4 ^ 5 5 5 
NECSSSARY- Division of Water ^ " - 4 Z Q T 2 7 ^ ^ 

SELF-TRANSCRIBING 65 S. Front S t , Rm. 815 Phone (614) 469-2646 
. ; / / , ,• A • Columbus, Ohio 43215 

CoTxnty-

Owner 

Locatian oz property. 

.Townaiup. £2£2x 

'^/-'/^/^.if.y ,^/7^^_..,^^t..^^7^»y^^<j lAddcess 

Sectioii ox Towsship ._^_ 

^ J ^ i<S'J. 

CONSTSTJCTION DETAILS BAILING OR PUMPING TEST 
(Speeifr OB* bv cxreUn^J 

CanJTTg diameter -^^' 

Type o£ acreen_^J—^^ 

Typo a£ pu£iip^_ /V/; V i 

JLength of casisg'__^![£__ 

Xengithox screen ^ 

Test Ratftsjff^. PT G>P.M. Duration of f>^f / V ^ 

Static lerel-depth to water. / / . ' 

Capacity of pump. Quality (clear, clondy, taste, odor) -^'^ICLA"^ 

)epth of pump setting:. 

Date ox comoIetLon. Puiuu installed by-

WELL LOG* S K E T C H SHOWING LOCATION 

Formations 
Sandstone^ siiale, limestone, 

gravel and clay 
From To Locate In reference to nnsbersd 

State Highways, St. latersectians, Connty roads, etc 

J^^zJ^J. 
^ - v yK-f-^. 

0 Feet J ' Ft. 

7̂  
/ ' 

/ 3 ' 

7 iTT̂ . -̂ ^̂ ^ c?.̂ . r ^ uJr "• ^i^-Jc^t \ 'A ' 
/ 

^ i ' 

r 
/ i 

Mu 
> " ^ ' 

•Ji9' 

L ^ - < i y rl-.'^.LdC-'m.e.^'.Cyu,-^!. - v ^ ^ 

^L^y . . ^/.. 
/ 

'^iJ(^ ? • / 

^JJyyJL ^ ^ ' 

V / 

v^ ^ 

w, 

y-s 

D n i n s g Firm MOOOY'S Qf DAYTON. (NC. 

Address -tJSS Inr i rmarv r^oad 
v<i»nMourq. Zhio aS347 
•513^S3-fca.l3 

Date 

Signed 

^ • ^ . < 

r ^n 
" -S 
/ K i ' O v . ^ 

. /9 
^ _ i ^ _ ^ . 

J 

7 , ^ 



^- f aTJo X S o rf 

•> •*" . _ 
(_30o 

f 
0 

^i,Lr,^i6<i-s 

CountyJ^^^^^O^!*^. . 

WELI. LOG. AND rmnrnMfr RETOFtT 
f 

.. . Stateo£.Ohxft 
D E S A R T M E H T C r O F - N A T U R A L . R E S O U R C E S 

•'•• ••' b m s i o i r o£ W a t e r 
Columbus. Ohio 

Secnon of Township 

oxxci 

a 
•N9 UiOTO 

/ / i e c n o n o t L OWT 
Tiiifmm^hi-̂  ArTf.y y\ / :2.y^^ , , or Lot Number. 

Owner 

Locat ian of property. 

Ajidresa ^ ^ / / l ^ { ^ y - ^ ^ ' / ^ ^ > ? t ^ > ^ 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

p'-KJwg diameter 

T y p e of s c r e e n -

T y p e of p u m p — 

_ _ _ L « n g t h of " « " " ; •^ -3 , Pumping r a t e . X ^ t i A r ^ G J ' J l . Durat ion of t es t . ^ 

-Length ox screen. D r a w d o w n _ j C . 

Capacity of pump 

Dep th of p n ^ p set t ing 

Developed capaci ty 

Static level-^—depth 

Pump installed by 

.ft. Date_.^L=^JLrLi3!^ 

Static level-^—depth to water '. :: .2.«£_. 

,.rftj«-\ 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

r< orziacions 
Sandstone, shale, l u n e n a n e , 

a ravel and clay 
From--" \ '•- T o ^ •'-.' 

Locate in reference to numoered 
State Highways , S c Intersections. County roads , e t c 

0 Fe«c . i l — P t . 

r U t . a f ^ C ' - - • -

- :--^. ^ i:j > i 
1 , -

6 ' / " S " ^ ' . 

i.w. 

' - . ' - • J J 

I . . I ". ,. J-.-.e -.. . - •/ 

:z2.:"c:£Z.- j.nXUTA.-i ^D T'/ij:-i7HAqzc 
•tsisW 10 czo'.ZTftG I 

oinO .JL'C.Tii'JoO 

<C i d U^ / * ' J^ 

Q-^ , A ^ ^ ^ . I J 
'J .> 

See reverse tide tor instructions 

DriUing Ft 

Address 'bi.jiAjL.L 

Date ^ ^ , J L J : y ? I A T - ^ 



' (SooT(. i< io) 

C o u n c y l 2 2 k 3 r i 4 ^ 

Owner 

Location of property^ 

WELL LOG AND DRILLING. REPORT OBtCl 

State on Ohio- . ^ -'. 
DEPARTMENT: OF-NAXURAHRESOURCES: " "-.̂ 'ŷ '̂ -

Division of Water " • - J ^ Q 1 Q C r - o - i ' 
Columbus. Ohio ^ ' - L o O O ^ J L 

Section of Tqwnship ; ^ 
o r L o t NTnT-ni^r- ^__ 

Address 

T/^^ //G ^.r^^Vf^iJVTvy:. iUJnA 

CONSTRUCTION DETAILS 'PUMPING TEST 

Casmg diameterw......(LUL 

T y p e of <P-ri.>w ^ / f r » ^ . ^ ( ^ < ^ I . e n g r h 

Type of pump. 

Length of casin zJJ± 
ox screen-

^ 

^U^ 

Capacity of pump .. A J . • 0 . J2 .—LZILLLIJ -LIL 

Depth of pump setting- £^4 

P u m p m g rrtrm rf" U 

D rawdown___wL—__1 

.GJ>3C. Duraaon of test_J^l__ 

ft. n»;> ^ ~ / ^ S " ^ 

Developed capacity h^^ OtF'./ofc 
Static level—depth to 

Pumo installed 

Bth tOy»»atec._."biJl-_Z 

by lU^'UJ'U.^/^Laai±<.. 

WELL LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 

Locate in reference to numbered 
State Highways. 'Sc Intersections, County roads, eti 

N. 

j ( 

w. 
^ < 

lyOUM> 

d 
:;:.-.a 

C 

/ ' iice reverse sice :or i.-rstructions 

'^dUdi^idyL IJ J l (I 
Drilling ?\x:r\...jiy.\..y^-r:....U:yy.t^ 

Date. EZ/^^O • ^ 

-r—7 

iiiiinc V. U A 



pg-g-Agfg TJSE PENCH, 
OR TYPEWRITER 
DO NOT USE INK. 

r y ^ County W^.rir' 'A/.^; /> 

WEU- LOC AND DRILUNC REPORT 
Stater o£; Ohia: 

D E P A R T M E N T OF" NATURAL. RESOURCES-
Diviston: of W a t e r 

1552 W. Firs t Avenue 
Coinntbna 12, Ohio 

L L T o w n s b i p % l j j L L L j l 2 : : : J . 

oRic : 

I f9 278 5-4:0 

.Address b j 

.Secaon of Township /s-

Location of p roper ty .^ T ' ' ^ )^ Q " -T.- ^ f g > ,̂ 7 ^ ' ^ ' ^ 

^ 

X T 

CONSTRUCTION DETAILS BAILING OR PUMPING TEST 

Casing diameter — Xength of casing-J-s-C-

Type of screen. Xength of screen. 

Type of pump-

Capacity of pump.. 

Depth of pump setting... 

Date of comoietion 

Pumping Rate-J lQ. I 
tStatic level-depth to water. 

G.P.M. Duration oj test. ±r. 
.ft. Date 

Quality (clear, cloudy, taste, odor). 

Pump installed by. 

W E L L LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone snale. limestone. 

gravel and clav 
Locate in reference to numbered 

State Highways, St. Intersections, County roads, e tc 

N. 

- ' ^1 

side for liistructions 

Drilling Finn C L J I Y P t ^ . l ^ g l s Q j ^ j 

W e l l CONTWCOR 
Address ._ 45v;-.5r-3fXI€"&ft: 

Date 

Signed 
On \ ' ^̂ Xwj \ 

-i'lTuN 3. QHin 
-.i/Vs^. 



County ._ l^ t£SSi 

WELL LOG AND DRILLING REPORT 

State of Ohio 
DEPARTMENTTOF NATURAL. RESOURCES 

Division of Water 
Columbus, Ohio 

OBlCt 

>i \ y 

N? 1290S8 

T o w n s h i o — ^ S S ^ S L 
Section of TownshiD,. . . 

.or Lot M-.,...»>f •.loi-thr^.errg 

Owner Hoberr; r-h' 3iirke -Address 330(f Stisszstah Ivenxie Dayton L, Ohia 

Location of pmip^,-.^ .'̂ tT âTTT âh 4viawr.a ^Trrr^Vrr^rfq^P^ Day^ffrr I., 0>-»'i 

CONSTRUCTION DETAILS PUMPING TEST 

ZaaiB.^ diameter —ix_^fL_—Length of casing 37 * 

Type of screen . Length of screen 

Type of pump ; 

Capacity of pump. 

Depth of pump setting. 

'Bixmoiag rate-

Drawrfown__L. 

.GJ>.M. Duration of test-

ft. Date 

Developed capacity 

Static level—depth to water-

Pump installed, by 

WELL LOG SKETCH SHOWING LOCATION 

Formations-
Sandstone, shale, limestone, 

gravel and clay 
: :Froin- To Locate in reference to numbered 

State Highways, St. Intersections, County roads, et 

. o p s a i l 
Sand and Gracrel 
H o l d s r s - - . --. ) - . - • 
Sand ... :-- •. 
GXay 5ii± Grswel 
Sand and Gras 'e l , '.ra-ter. 

Di:: tas-c a t a r ra rox . 
ID'G.P.IL.- .: .*. 

0 Fee t 
2 

-12., --

,,.u,.... 
33- -• 

. 0 5 -. 

-2__Pt. 
12-

. l i t -
'33 
3S-
31 

N. 

; sv . 

Ot '•L S ^ 

- \ -

I 
I 

- I 

. I 

w. 

• J . - : o ." J l ' . 
i I 
I I 

OJI 
o C I w o A ^ 

See reverse side for ' .nstruct:ans 

Address "^^J.v ^"ne .VTen-̂ g ^xT^-.cr., Ohio. 

n:.r^ J^^e ID I9?a 

Signed^i:^^.*;^ ^ - ^ J y ^ 



WPLL^LOGZ-AND D B O L L I N G I R E E Q P T : - • J : . . - - O R I C X 

553 E . B r o a d St: . Cainmfaos 15, C!r«'o 

C o u n t y _ i ^ S ^ . ? ^ ^ 2 1 — 

n ^ ^ C l a r i s ! ! e l t a a 

Townsh ip . Harrison 
. Seetzos o f Townsii ip _ 

or L o t Nnmbet : r ! ^ ! ! . - ^ ^ ^ ^'ibnr 

-A.ddress g g X 2509 --Neva Arenae Dayton Ii. Ch" 

Location of prooerrr 2509 ?fera AvenoB It b locks c a s t o£ S t a t e 3otrte 25 3 blocks North of tha 
Great I-Siaiin. Riyer--

CONSTRUCTTON DETAILS PUMPING TEST 

Casing diameter ... 

Type of screen 

Type of pump 

Capacity of pump 

Jepth of pump set t ing 

X e n g t h of cas ing—2&_ 

. L e n g t h of screen 

Pumping r a t e . 

Drawdown-_z-

.G.P.M. Durat ion of t es t . 

ft. Date 

Developed capaci ty 

Stat ic level of completed welL 

Pump installed by 

..Cl.'.. 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formations 
Sandstone, shale, l imestone, 

gravel and clay • 
From To . Locate in reference to numbered 

State Highways , St. Intersections, County roads, e t c 

l ' op J O i l ^ 
Clay 
Clay i Craysl 
^siL±y some C-rarel 

Dip -^ast ar approach 

i o n u '.T 

0 Feec 
h. 

l i t 
'20 
-*r-l. 

• I • -
.1 . . . . 

l i t " 
20 
30' 

-Ft . 

I -

W. 

I -

OJ 
(TP ; 

:ce-:\ 
a 

o 
c 
a - j - . . 

O 

N. 

25C9 

!feya* Arenue 
t^iorch 2 i d g 9 

• - - , - s . : - • 

See reverse side t o r ins t ruct ions 

'S.^^BJL HC111127133WORTH 
Drilling Firm.'̂ jp^ Vfeiz-Bniltny 

.Address 
3BS Qme Avenue - iVorta Riiza 

vs3.TTo:r;"au;.g -

.Date 

Signed 

n - C i 
r c f J S3> 

.^U-e?^^^^^-4=:^Sl„..... 



WELI^ LOG AND DRILLING REPORT .oaxcz: 

553 E . Broad SL. Columbus 15. Ohio 

c i i ^^MMf:^^ .^ J-.^.^-:^>-^-i-^«. ^!. '>°,i l^ '^ ^W'̂ ^SfeLy ,̂ 
Owner 

Locat ion ox property. . ^4 /> / / C^^A-Jr/^ cz.'^jL. -^yr.^-t->7^:^A:^^^_ 
' # -

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

Casing d iameter ._<» 

T y p e of screen 

Type of p u m p . 

Capacity of pump 

X e n g t h of casing. 

X e n g t h of screen. 

^£1 

Jep th of pump se t t ing 

Pumping r a t e . 

D u i i i i l f t ^ g t i 

. G J J i L D u r a a o n of tes t 1: 

ft. Da te 1 

Developed capaci ty 

Static level of completed welL 

Pump installed b y ! 

- f t . 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Format ions t ' - -
Sandstone, shale, .limestone,. . - j .T F r o m . . . 

gravel a n d c l a y ^ 

I 

To Locate in reference to numbered 
I State Highways , St. In tersect ions , County roads, e t c 

T\ 

^ i i i ^ ^ ; 

v. 

See reverse'side fo r mstmct ions 

Dr i l l i ng Fi 
E A U L H O L L A ^ r O S v T O R T H 

Address - ^ * OTTC Avenue • l̂o.-:.n RMg*. 
OAT ro.N. OC.'O 

Date 

SIgnedC 



WELL. LOG AND DRILLING. R E P ^ T 

^ S t a f o f c O h i f t . 

Dtvisioic of W a t e c 

OKlCt 

Columbus , Ohio - " • L ' * b d X 9 

Section of Townsiiip 
C o u n t y — H a n t s a n e r ? : Township H^rir/'-.TfTg ar L o t N u m b e r _aiflC^»SCiriS2 

Owner Ju«Ja5i?.C_5--.3jS;siC»aL__ _J .Address 7 ^ ^ ^ Hnnidfl -^VTOCT-JazbgrL.!'., O h i n , 

Locat ion of p^^p->— ^^^fi On- iHa A.TT»nnw rTTmrfehyiHgin ) Da'̂ rfenrr 1'̂  OFrin 

C O N S T R U C T I O N D E T A I L S P U M P I N G T E S T 

î  Casing diameter ._ 

Type of screen 

Type of pump 2 a n d . . p g g p 

Leng th of casmg L L 2 J 

L e n g t h of screen. 

Pumping r a t e . 

Til A\Miilrram 

.G.P.M. Durat ion of test-

ft. Date 

Capacity of pump. 

Depth of pump sett ing-

Developed capaci ty 

Stat ic level—depth to water-

Pump instal led by 

o« 

W E L L LOG S K E T C H S H O W I N G L O C A T I O N 

Forniations 
Sandstone, shale, l imestone, 

gravel and clav 
From To Locate in reference to numbered 

State Highways , St. Intersections, County roads, et 

9 
.23 
"35 

-GO s a z j . 
C l i y 
C l a y s n d Gra:Te] 
S a n d a n d G r a r a l j S i l t ' . . 
S a n d and- Grarrej 

DiD t e a t a t a p p r o x . 
l o ' G . P . H . - •• -•' -- -

0 Feet 
3 

.9 .r .. 
is::,:: 
35.:.™: 

N. 

07/ -» / . $. i y • • i L ^ ' ' 

w. 

Cf I V f 3 0 3 9 

D rilLm&aH;irm;i-Z23Sl>g3^;!^ND 

s. 
See reverse side for instructions 

n » r , A n g n s t 2i i , 1 9 ^ 5 

.Address 
Da-j-:cn 11, Ohio 

' ^ ^ - ^ . 
i i g n e d ^ : . ^ ^ ' ^ " ^ f e ^ ^ ^ i t g g ; . . ^ ^ : ^ ^ ^ 



. < ^ ' . . ' ^ . ' l W^U- LOG AND' DRILLING REPO-T" 

553 E . Broad St., Columbus 15, O t ' o ^ ^ ^ 

.*•* O N X Q X B 

County ifeTitgcin°i5?: 

Owner _ » £ j L _ » . £ i = = 5 = i . 

Townsh ip . I^trr isaa 
Section of T o w n s h i p ^ • ;• - ' .J^^ . 

. or Lot Nr.trT,n>,- - g r y ^^ar&.:Ta.t 

A>4/4,->«̂  l 5 / V Oca Avenne...Daytaa It, Oh±o 

Location of property k 31ocis l a s t of U'.S.Sta.ta Houta 25> tforth edge o£ Daytaa^O* Along thg ' 

CONSTRUCTION DETAILS PUMPING TEST 

Casing diameter JX^tL. 

Type of screen 

Type of pump 

Capacity of pump 

X e n g t h of c a s i n g - _ l S l . 

X e n g t h of screen-

. ;epth of pump se t t ing 

Pumping r a t e . 

D r a w d o w n _ _ 

.G.P.M. Dura t ion of t e s t . 

ft. Date 

Developed capaci ty 

Stat ic level of completed welL 

Pump installed b y 

JLfl. .ft. 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formations-
Sandstone, shale; limestone, 

gravel and .c lay 
From- To Locate in reference to numbered 

State Highways,"St. Intersect ions, County roads , e t c 

^ F t i 
38 

l o p s o i l . • . . 
Grscrel £i Sand 

I 0 F e e r 
! 2 

' 5 " " *•* * J . I . . 

N. 

->^-^^^^,a>:.\'.::-: sue.:*-:. 

- 1 

- I 
. I 

-z-y.'i 

W. 

cr ' 
• 0 1 . 
• 
03 
f f 
U 

o 

o 

(N3 

'••i»*ryi^!?t?fL'~.<i*^ 
- . - . :^w.ir -̂  . * •* 
...T'lMi i»M< I I >' I • ] .—. W A ^ ' . ' . — ' - ^ ~ . * < \ / . . - — . 

.•--. , . - - •A . i . ' ' ' - . * . ; ^ — -

'..qV/^/l^-Y ' ^ , » - ^ 

7 ; j j T ^ 
Ome .-iTentis ^ 

(nor th -'.idgs) J v 
• Daytcn k, Ohio O 

-V>/4/vr// ?/-i/t<./^ 

.ijx:r\.7._ 

::^pr» 

See reverse side tor '.nst—icrions 

. ' i^p J5L 1 2 £ j . 
_ ELASn HOLIlA^rDS^ORTH 

~ 2S3S «in« Avaaue • .Nortn RUta _ _ ^ / ? ' ^ ^ (7(7^ (7 ^ ^ 

^B:trrarr,-^aia-; - ^H-^e£^,^^^yJja«r^<^^^:^r'<^^ 
Address 



^ 

WELE^LOG-AND DRILLING. REPORT 

S t a t e o f O h i o 
T^PTgAgTMgNT^OF'N'A'TTrg-At. R E S O U R C E S 

. ^ r : r -T ; r ;2Div i s io i r -o f 'Wate r •^* 
Columbus. Ohio 

oatcz: 

V 

;N;9 109453 

Cntiw«-y MontgOEery Township-

Owner •^^•"i"? ^7 '̂̂ ?.MiTr •'̂ T"'ir;r 

snn 
Section of Township _ _ j ^ 

. or Lot Number ?!or-rh'J^-!/^-a 

A.ddress ^•^^^ QT-Q .^vp^t.a Darr^^p >.̂  n^-;^ 

Location of proper ty JatTtl ';/' »ns w 321 
' - -iny^}r '-'grtV' ^T- -^U^ g^p^.^ \rj-_p{ :3.;...^.,._ 

C O N S T R U C T I O N D E T A I L S . P U M P I N G T E S T 

Casing diameter 

T y p e of screen-. 

1 , ^ 1 X e n g t h of ' • ^""C r ' l 

.Length of screen. 

Type of pump.. 

Capacity of pump 

Depth of pump set t ing 

Pumping r a t e . 

Drawdown___ 

.QJ^Jl l . Duration of test : 

ft. Date 

Developed capacity — _ _ - . > _ ^ 

Static l e v e l - ^ e p t h to water__rs?L 

Pump installed by" 

W E L L L O G S K E T C H S H O W I N G L O C A T I O N 

Formanons 
Sandstone, shale; l imestone, 

gravel and clay 
Frotn To 

. Locate in reference to numbered 
State Highways . St. Intersect ions. County roads, etc. 

TOD Sa i J . 
C l i y 
Clay, sone GraT-gl 
Ssnd and C-raval, Wazar 

Di:; -tas-c 3.Z a::cr=:c. 10 G. ?.::. 

.:;^ 

0 Fee t 
1 f,.--- . 

•! iiO" ':.•• 

i 52- • -• 

1 
1 

• j - « 

— to 

1 

I , 

i tO" 
-52-
'511 

- F t . i 
: . 1 

1 1 

1 

yy „ 3 T C ' . : : r 

"T—-jZ J .to u ̂ .".z^*. . i*»*:T3r"i'T— ir:. 
: ; : t ..a-: 

. . - - . , - 1 , . / • 

T 

N. 

^rripTTT • ^ T - ^ p r " 

OIH. J-TETIZ. 

. I I 

W. 

' ' • 5 - r ' : s3tT J T : • : : i 

Z.s.Zi'.^'ZCic.S.^ — , . " J T A / I "^C T J I Z I ' T ) 
I , I 

•i-^z'J :o noraiyiCC 

. > i . . W b M V . . . . . . . 1 . , . ^ 

:jsiS-C2SA2 'JIALII 7JI7Z^ 

.i aoi.*:2CC i J . -'f-.r.i 

• — ^ . j . 

See reverse side tor instructions 

„ . ^. EAKC HOT.T, A TD3W0RTH 
Drilling F i m u -

WemOfHUmq 
.Address ;33« Qme Av«nue • North Rl4o 

OAtTONVoSIo ' 

Date . J i j J J j . J J L 

Signed & < ^ . . 2 ^ S ^ k i J < L ^ ^ . . 

:y n 



MO CARBON PAPER. 
NECESSARY— 

SEEi'-TRANSCRIB ING 

WEI^ LOG AND DRILLING REI^RT 
S t a t e of Ohio 

D E P A R T M E N T O F N A T U R A L R E S O U R C E S 
Di-vtsion of W a t e r 

65 S. F r o n t St.. R m . 315 P h o n s (614) 469-2646 
Columbus . Ohio 43Z15 

b v 
Ho: 398215" 

County.^^a2X.^^jU^^«g3t<{Vtr/^. T o w n s h i p , 4 ^ A A , e , ^ 

Owner <2 
-^ , ^ . . n / A ^ • . 

.Sect ion ox Towss ix io . 

J/rW/(\^i\/4e^r' A d d r e s s ^ ^ < 3 / ^ * : > i 2 2 l , c ^ , ^ 8 ^ ^ - . 

Locat ion of property.-^^-V*^ ' ^ ^T>t^Zc .^Ja - ^ f ^ - ^ » w ^ . 7 ^ , d y c A ^ J I i ^ / ^ } - ' 

C O N S T R U C T I O N D E T A I L S 
u i . 

BAILING OR PUMPING TEST 
(Specxir oae b r -"•'•''"if} 

"basing d iamete r - u j ^ L e n g t h of cas ing-_«^Z-

Jy p e of •!fT.i...w T./.rtjrb ox s c r e e n ^ _ _ _ _ 

Type of p " ^ 7 

T e s t Rate ^ ^ -

D rawdowiLjML±^_ 

.G.P .M. Dura t i on of tes t -

S t a t i c level-deoth to -water. 

ft. Pirr - ^ i ^ T ^ T 
J u 

•apacity of p u m p . Q u a i i t ^ ^ ^ ^ ^ c i o u d y , t as te , o d o r ) . 

«pth of pump s e t t i n g . 

)ate of comoiet ion P u m p instal led b y g<^7^/-ru&<. 

W E L L L O G * S K E T C H S H O W I N G L O C A T I O N 

Format ions 
Sandstone, shale, l imestone, 

gravel and clay 
F r o m To Locate i n re fe rence to numbered 

S ta t e Highways , S t . In t e r sec t ions , Coun ty roads , e t c 

-d-^^rrf-,-vL. 

/ - ^ y . " 

. . - * - ^ 

Dni lLa? r i n r x 

Address 

- ^ Date Ji^ ^ f / 

^ 
; i g n c d / f ^ ^ - - . ^c ^ / ^ y ^ f 

~Lf a G O i t i o n a i j n a c e :a . l e e a t i a to c a n z a i e c e - v e i l l a e . u s e ae^cc c c n s e c i r r v e -•jrmhi^-^ori :3T-=rT 



NO C A R S O N f» *PH f r ^ 

NECSSSARV — 

S E U F ' T n A N S C i ^ i a i N G 

W E U - L O C A N D D K I L U N C REPORT 
Stat* ot. Ohiar k. . 

DZP.^RT3IENT' OF' NAIl lRAC RESOURCES 
OIvisiatt.-ai Water-
Fountain Squat*-

Columous. Ohio 43224 

C O U N T Y ^ y r y ^ * ^ y y ^ . y ^ ^ i ^ T O W N S H I P ^ d ^ ^ / i ( . ^ . 

J ^ y ^ ^ , 
n w M i r n / y.^yoJ. ??̂. 

• " J -

r" 
t_0CAT1ON OP P R O P S R T V . 

^^ac 5 ^ ' H ^ ADDRESS 

' ^ y i ^ ^ j ^ 

^ . S E C T I O N O P T O W N S H I P _ ^ ^ 

CONSTRUCTION DETAILS BAIUNG OR PUMPtNC TEST 
Isoaeitv on* ev circiinoi 

.asinq aiameter. 

Typ« of scraan _ 

/ , .^ngtn a i <--T«inff / x ( ' ' ^ 

VP« oi pumo ^ 'J 'ZC 
.engtn oi screen. 

Test ra ta. 

Or 

.U2-
Jd-

Capacity of pumo. / ^ / : L y ^ y ^ 

Static lavai (daptn to watari 

Quality (clear, cloudy, taste, odor) 

gpm OuraTion of tvmx / ? 0 

_ ft n - ^ / 9 ̂ y y'?'k 

/yi/> 
J ^ - y i ^ 

tn of Qumo seRing 

l a t a o f • - ~ « r » ' « ' t i n n / • » * / ^ < ^ . X 7 ^ < ^ / Pumo installed -. ̂  ̂ y. ^ : ^ ^ 
WELL LOG* SKETCH SHOWING LOCATION 

Fonnations: sanasTone. snale. 
l imestone, ^ravei . clav 

Locate in rererenca co numoered 
state hi^nwavs. street intersections, county roads, e t c 

-7;^/^ / J y 2 ^ ^ 0 ft 

/if^_^j€uJjA^.u^^\ i j 
J^LJL N 

(Z- y ^ 
SOL 
X ^ 

J J^y^UUy^ ! ^ ^ I /J^/D 

V ' : , 

w 

' /_ 
ORII -UING F I R M . ' ^ y y / \ ^ y ^ : t ^ ^ r r ^ - ^ / ^ / / ^ ^ 

AOORCSS. 

O A T B ^ ^ o^ 
- ^ SIGNSa . z .̂ ^ / • ^ s ^ / 

y > ^ j " ^ * ^ 

* ' f /idaitionai soaca •:> neoaao U comointa w«,il loq. u^k« nxxt consecutive numoered fonn. 



NO C A R a O M P A P S H 

N E C i S S A R Y -

S£Ui= ' - - rRANSCRta iNG 

W E L " LOG AND DRILUNC REF^RT 
State of Ohio 

DEPARTMENT OF NATTniAI-RESOURCZS: 
Oivtsion at Geological Survey 

Fountain Square 
Columous. Ohio 43224 Phone (614) 466-5344 

478848 

OMICIh 

,-r^ 

OWN BR • • v .- 'ai---- - i r i n -

T O W N S H I P , .aa .-..Lvar 
S E C T I O N O P TOWNSHIP 

OR l_OT NUMBER 
3/ 

A D D R E S S . 2^Z5 ? rov rJ.^e, Lay •con. 45^*^' 

UOCATTON OP P R O P E R T Y . 
T o y r i Jce ?.ou"es dUii 

CONSTRUCTION DETAILS BAIUNG OR PUMPING TEST 
(seeei lv on* t>v c i re imei 

.dsing diameter. 

vpa of screen _ 

Typa of pump - _ ^ 

.angtn of cas ing . Test ra ta . 

, Langm of screen. Oravweown. 

gpm 

_ f t 

Duration or t e s t _ 

n « « 'i u - 7 ~ ' 

jubuer^icle Static level (depth to wa te r ) . 

laoaeity of pumo. 7 . - . i . : . . Qual i ty (clear, cloudy, tas ta . odor). 

3tn of pumo sett ing . 

lata of comoietion - ^ 

c:> -- >-

Pumo mstal led by. 
J C Q - C b , < 6 J . J . -J. . r u - l l . wO 

WELL LOG 

rormations: sandstone, snale. 
l imestone, gravel, clav 

• a n - ^ C J " . ' 

" i"-,- ' I T ^ O V * " 

ra"5j."/" !~aid. ra— 

.a rs r . r ' ^ ' r ^ i . 

1 

• 

From 

0 ft 

"yC 

% 

"o 

'^ 
f t 

5o 

--r 

1 ! 
1 

1 1 

1 

1 

i 

1 

n 
SKETCH SHOWING LOCATION 

Locate m reference to numoered 
state hignwavs. street intersections, county roads, etc. 

w 

* • • 

N 

k 

V: 
< 

Ĵ  

» 
) 

v y 

j>' 

0RIU:_1NG F I R M , 
J 0 0 ~ ~ . f i . : '..; 1^ -

O A T S . 
I V j — f — / 

•a -.oa- -..iy SIGNeO 

/ 
* ' f XJC lC ion . l l ,OJCt* •-. i l . ' fH leO •-> . - i m r n —».» . . . . . I I 



— NO CARSON PAPER 
NECSSSARY-

SE'_.=-TRANSCaiBING 

WEIJ" LOC AND DRILUNC REP^IT 
State of Ohia 

DEPARTMENT OF ^(AT^RAL.RESGCRCES 
Divtsioa of GeologicaL Survey 

Fountain Sqtiate-
Calumous. Ohio 43224 Phone (.614) 466-5344 

o m c i M ' 

478823 ^ 

i-rttiK.-r^ '•Ton-c^omery TowNSHip_Jlad_aiyer_ 
S E C T I O N OP TOWNSHIP 

OR U O T NUMBER — '.-

OWN E R V-i -* -> 1 a m V-J - ^ - x n n i a a r ^ t 2 ^ 0 ^ ' ^ ^ n v ^TJCR ^ a T T J f f 

s ? i o u t h a-e r .nmmMnitv n-r . o n '"•roTT ^ i k:e 

CONSTRUCTION DETAILS 

fi" 

VP^ «* p.— 3 U b m e r s - 2 . b l s 

gtn 

gtfi 

or c a s i n g , 

of s c r een . 

73 f t . 

WELL LQG* 

rormations: sandstone, snaie. 
limestone, gravel, siav 

- c o c a o i l 

d r r ara-<rei 

£iaT"T.Tar i 

B u a i i y s a n d i : G - r a v e l 

•v^axar t r a v e l 

From 

0 ft 

< ^ 

27 
32 

'iO 

To 

^ , ^ 

27 

1 32 
dO 

7 -

1 

. • - • / , - - - . ^ 

. . . - . , ^ — - . I . — 

^ 1 . k . < A • • 

- - - - 1 

SAILING OR PUMPING TEST 
isoaeilv on« av eirciinqi 

n«—*«-« , ,,4. f, na»« 10—9—7S 

1 Static level (datitn to wat 

1 Quality (clear, clouoy, ca 

37 

sre. ndorl C i e a r 

SKETCH SHOWING LOCATION 

Lscata in rererenca to numoereo 
state hiqnwavs. street intersections, county roads, e tc . 

/ N 
/ 

r\ 

w 

Q 
^ 

.-̂ '-—. 

/ ? / : 

O R I I - : - : N G gioM S C Q - - V e i l Jb P'.IJID H.n. 

A i - i n n i r g « ; ^ - ^ _ - . ^ . - l i . ^ . . - - - ^ ^ 

D A T E . 1 0 - : C - ' 

SIGNED 



County re rmi t No. 

1 .. 
WEL' ' LOG A N D D R I L U N C R E f T ' l T 

Statct oi Ohio • -• 
-NO-OAHBON PAPSR.VL'-.-.:.V5iiir~ DEPAHTMKJ^'CpgyATOHAI^.aESOURCSS.• 

—...—•-•'0{visioiBa£.Watee'. - '-
551.55T 

OMrctMA 

>y 

• . N E C S S S A R Y -

S E U F - T R A N S C R I B I N G 
• (• Fountaux Square 

Coiumbus. Ohio 43224 

^ f 1 

COUN 

O W N E R 

U O C A T I O N O P P R O P E R T Y 
•r ->*»>-*- A D D R E S S 

^ S E C T I O N O P T O W N S H I P ^ _ 
ZL 

^ < t y t ^ . .̂ Ll 
CONSTRUCTION DETAILS SAtUNG OR PUMPING TEST 

(seaci fv on * DV ei rc l ingi 

a i ng diameter. 

rpe of screen 

^ " .angtn or cas ing . -7 ? Teat r a f » / / ^ 

" p e o f p u m p . y-- A 
. L e n g t n o f s c r e e n . D r a w d o w n ^ g ^ 

gpm 

_ f t 

Oura t ion o f f w f / <S>^.,t_ 

n,., s^ - a. V - p a 
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Dayton T h e r m a l P roduc t s Division 
Site Activity S u m m a r y 

LO I N T R O D U C T I O N 

The Dayton Thermal Products Plant (the Plant) requested Clean Tech to prepare this summary 

report for their facility in Dayton, Ohio. This report focuses on the environmental activities which 

followed the discovery of VOCs and TPH in soils under the floor during demolition.of the old 

Maxwell Complex. These buildings were replaced vidth a new manufacturing building. About 

five feet of clay soil was excavated in order to meet higher floor strength requirements for the 

new building. Also included are VOC remediation efforts on excavated soils to date, remediation 

plans to treat TPH remaining in the excavated soils, and future plans for a site-wide 

hydrogeological study. 

This report is a compilation of information and data gathered from February 1991 through 

November 1992. A majority of this information was assembled by Mathes/Burlington, Columbia, 

Illinois. 

7 

1.1 Facili ty Descr ipt ion 

The plant is located at 1600 Webster Street in Dayton, Ohio The facility contains over 1.3 

million square feet and is located on approximately 60 acres A site plan is shown in Figure 1. 

Manufacturing began at the site in 1907 with the production of Maxwell cars. Past plant 

operations have included; manufacture of air conditioning equipment and furnaces, tubing 

production, plastic moldings and military paraphernalia. Chrysler purchased the facility in 1936 

The plant primarily manufactures, assembles, and finishes heat exchangers and air conditioning 

components for motor vehicles 

The facility is compnsed of eight manufacturing buildings, a powerhouse, wastewater treatment 

plant, and incidental storage buildings Prior to its demolition, the antiquated Maxwell Complex 

was used as a warehouse for more than a decade Demolition began in October 1990 and the new 

Building #59 and parking lot were completed about one year later, in the fall of 1991 The latter 

now stands where the Maxwell Complex was formerly located (See Figure 1) 

(ChryslcrDaylon\silcaLt2 sum) 
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1.2 Demolition of Maxwell Complex 

Acustar completed an extensive environmental testing program during the demolition ofthe 

Maxwell Complex and prior to the construction of Building #59 The investigation included a 

review of existing reports and data and an evaluation of soil conditions. 

Miami Geological Services, Inc., a small local firm, was initially retained to oversee construction 

activities and to provide for air and soil sampling during the demolition ofthe Maxwell complex. 

When the scope and complexity of environmental concerns increased during demolition, the Plant 

decided to hire the services of a larger company, Mathes/Burlington, to oversee the environmental 

concerns related to construction activities. The field activities performed were quite extensive 

and included the evaluation of: 

• Soil conditions in and around existing structures which would be removed during 

construction. This included soils around such areas as sewer lines, pipelines, sumps, 

storage pads and storage areas, etc., 

• Soil conditions in areas to be excavated. This included the foundation areas, the 

column piers, and adjacent paved surfaces , 

• Soils remaining in-place in selected areas such as the clay soil used as part ofthe 

foundation material, 

• Soil stockpiled on-site for disposal or remediation; and 

• Slabs of concrete from the demolition ofthe foundation ofthe Maxwell complex 

The investigation ofthe soils fi'om the Maxwell Complex included: , 

• Test boreholes in areas which were excavated for strip foundations; 

• Test boreholes in areas which were excavated for column piers; 

• Soil sample testing after excavation of sewer lines, sumps, catch basins, and oil/water 

separators 

Twenty (20) soil samples were collected from the area which was excavated for the strip 

foundation. These twenty soil samples were composited into five samples. These samples were 

analyzed for Toxicity Characteristic Leaching Procedures (TCLP) test for metals, volatiles, semi

volatiles, and polychlonnated biphenyls (PCBs) 

(Chryslcr\Dayton\MtcaLt2 sum) 



Fifly-six (56) boreholes were drilled in the areas to be excavated for the column piers. These 
boreholes were four to six feet in depth. These samples were analyzed for total metals 
(chromium, lead, and zinc), volatile organic compounds (VOCs), and total petroleum 
hydrocarbons (TPH). A composite sample from each borehole was analyzed for these 
parameters. 

Additional samples were taken fi-om areas which were excavated for sewer lines, sumps, catch 
basins, and oil/water separators. The analytical results from soil samples taken within the 
foundation area indicated above detection levels for certain VOCs and TPH. The volatiles which 
were detected include; trichloroethene (TCE), tetrachloroethane (PCE), 1,1,1-trichloroethane 
(TCA), 1,1-dichloroethene (DCE), and 1,2-dichloroethene. Attempts were made to correlate the 
regulated compounds with a process or source. No correlations or sources of these materials 
could be found. 

1.3 Soil Stockpile Construction ~~ 

As a result ofthe soil investigation and subsequent excavation of soils, different soil stockpiles 
were constructed. The stockpiles were created according to the primary compound identified 
during analysis. Stockpiles soils were segregated to facilitate potential future remediation. The 
data collected as part of an environmental assessment indicated that the four stockpiles should be 
constructed as follows. 

. Stockpile 1. the "Clean" Pile 

Soil in this pile, the second largest, appeared to be relatively clean and free of visible stains. 
Field measurements indicated little or no VOCs. The soil volume is approximately 7,100 
cubic yards Analytical data indicated this stockpile contained less than 40 mg/kg TPH and 
less than 50 ug/kg VOCs. It is located several hundred feet north of Building #47 

. Stockpile 2. the "TPH" Pile 

This, the largest stockpile, was visibly stained and primarily contained TPH ranging from 40 
to 3,500 mg/kg. Its volume is approximately 10,800 cubic yards. The pile is located on the 
northeast comer of Building #47 

(Chryslcr\Dayton\sileac12 sum) 



Stockpile 3. the "VOC" Pile 
This stockpile was visibly fi-ee of stains but contained higher levels of VOCs. Analysis 
indicated VOC levels up to 10,000 ug/kg. Its volume is approximately 2,800 cubic yards. It 
is located on the northwest comer of Building #47. 

Stockpile 4. the Fourth Pile 
Construction of this, the smallest pile, was not completed until some time after the-above 
three stockpiles. The pile was first analyzed for VOC and TPH by Clean Tech in November 
1992. It was found to contain TPH greater than 105 mg/kg. It is basically comprised of soils 
excavated fi'om the new building's parking lot which was completed after the new building. 
Its volume is approximately 1,800 cubic yards. This pile is just east of Building #47 

(Chrysler\Dayton\siteacl2 sum) 



2.0 REMEDIATION BY VAPOR EXTRACTION 

Because ofthe presence of varying levels of VOCs and TPH in the footprint soils, remediation of 

these soils was anticipated and various methods were studied prior to excavation. It had been 

determined that the soils were non-hazardous. This was concluded because (1) after diligent 

efforts, the VOCs could not be traced to a known source, and (2) the soils were tested for 

characterization (TCLP analysis) and found to be non-hazardous. 

Mathes proposed and the Plant agreed to install aboveground vapor extraction systems for the 

Clean, TPH, and VOC stockpiles. This appeared to be the most cost-effective approach to 

remediate the soils for VOCs. Preparations were made to accommodate the soon-to-arrive soils. 

Polyethylene sheeting was also placed over each pile when it was completed. 

For the three stockpiles, the Clean, TPH, and VOC, a series of four inch perforated pipes were 

appropriately spaced and installed the entire length ofthe stockpiles. These pipes were covered 

with geotextile. 

Because ofthe low VOC levels in the Clean stockpile, this pile was allowed to aspirate naturally 

without blowers. 

For the TPH and VOC stockpiles, however, the vent pipes were tied into a manifold system 

which, in turn, was connected to regenerative blowers to extract the VOCs Sampling ports, were 

installed after the blowers to monitor the exhaust gases Preparations for vapor extraction ofthe 

stockpiles were completed on April 19, 1991 Before start-up, however, a pilot study was 

conducted to optimize operating parameters and gather information on VOC emissions for 

Agency submittal. On April 30, 1991, RAPCA granted approval to operate the system on a full-

time basis. Throughout the vapor extraction treatment period, VOC emissions were monitored. 

As anticipated, VOC concentrations decreased substantially with time When the point of 

diminishing returns was finally reached and negligible amounts of VOCs were detected in the 

exhaust stream, the stockpiles were then sampled and analyzed. 

(Chrysler\Dayton\srteacl2 sum) 



3.0 SOIL SAMPLING & ANALYTICAL RESULTS 

3.1 Sampling & Analvtical Procedures 

During the week of July 29, 1991, after three months of vapor extraction, the stockpiles were 
sampled and analyzed to evaluate the effectiveness ofthe remediation program. U.S. EPA 
Guidelines were followed to determine a suitable grid pattem for sampling. The following grid 
intervals were selected: 

Stockpile 

Clean 

TPH 

VOC 

Sampling Grid Interval Cfeet) 

41 

39 

32 

The samples were collected using standard split-spoon procedures, followed by hollow-stem 
augering. All material was screened with an HNU meter and composited for analysis. All three 
stockpiles were analyzed for VOCs using Method 8240 The TPH stockpile was also analyzed 
using Method 418.1. 

3.2 Clean Stockpile 

A total of 15 samples were analyzed from this stockpile. Individual VOCs were all less than 100 
ug/kg. The VOCs detected were trichloroethene (TCE), 1,1,1-trichloroethane (TCA), 
tetrachloroethene (PCE), ethyl benzene, xylene, and chloroform 

• No VOCs were detected in five of fifteen samples; 

• In six other samples, only TCE, from 8 3 ug/kg to 54 ug/kg, was detected; 

• In one sample, 64 ug/kg TCE and 12 ug/kg TCA were detected, and 

• In the last three samples, TCE (49, 52, and 46 ug/kg, respectively), TCA (14, 9 8, and 
96 ug/kg, respectively), and PCE (13, 21, and 9 8 ug/kg, respectively) were detected 
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3.3 TPH Stockpile 

A total of 15 samples were analyzed from this stockpile. The samples were analyzed for VOCs 
and TPH. The VOCs detected include: TCE, TCA, PCE, and chloroform. All samples, except 
one, were below 100 ug/kg. One sample contained 130 ug/kg of TCE. The TPH results, 
however, showed that the TPH stockpile still contained concentrations in excess ofthe Ohio 
EPA's limit of 105 mg/kg. Concentrations ranged from 17 5 mg/kg to 6,170 mg/kg in this pile. 

• No VOCs were detected in three samples; 

• Only TCE, ranging in concentration from 8.6 ug/kg to 30 ug/kg, was detected in seven 
samples; 

• TCE (130 and 71 ug/kg, respectively) and TCA (6.9 and 8 1 ug/kg, respectively) 
- were detected in two samples; 

• TCE (86 ug/kg) and chloroform (6.1 ug/kg) were detected in one sample; 

• TCE (71 ug/kg), TCA (8 ug/kg), and chloroform (8 9 ug/kg) were detected in one 
sample; 

• TCE (67 ug/kg), PCE (16 ug/kg), and chloroform (9 4 ug/kg) were detected in one 
sample. 

3.4 VOC Stockpile 

18 samples were analyzed for VOCs from this stockpile. All VOCs in this pile were below 100 
ug/kg. The VOCs detected included; TCE, TCA, PCE, ethyl benzene, xylenes, and chloroform. 

• No VOCs were detected in seven samples; 

• TCE ranging in concentration from 4.34 ug/kg to 41 ug/kg, was detected in five 
samples; 

• PCE (9 ug/kg) was detected in one sample; 
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• TCE (24 ug/kg), TCA (6 ug/kg), ethylbenzene (6.2 ug/kg). xylenes (38 ug/kg), and 

chloroform (12 ug/kg) were detected in one sample; 

• TCE (4.3 ug/kg), ethylbenzene (2 ug/kg), and xylenes (94 ug/kg) were detected in one 

sample; 

• TCE (54 ug/kg), TCA (17 ug/kg), and PCE (10 ug/kg) were detected in one sample; 

• TCE (32 ug/kg) and PCE (9 ug/kg) were detected in one sample; and 

• TCA (13 ug/kg) and PCE (7.8 ug/kg) were detected in one sample. 

(Chryslcr\Dayton\siteacl2 sum) 



4.0 EFFECTIVENESS OF VAPOR EXTRACTION 

Efforts were made to calculate the percentage of VOCs removed from each pile following vapor 
extraction. This calculation was based on the VOC concentrations in the soils compared to 
emitted mass from the regenerative blowers. This was intended as a general indication ofthe 
effectiveness ofthe treatment. 

Based on the above described calculation, it was estimated that between 83 to 100% ofthe VOCs 
were extracted from the three stockpiles. Based on the average, about 90% of all VOCs were 
removed. 

The Ohio EPA policy on "How Clean is Clean?" states that the cumulative risk posed by clean soil 
should not exceed 1 x 10^ excess cancer risk level. Based on the analyses ofthe three stockpiles, 
all the regulated components were below this threshold level. 

Based on Clean Tech's study ofthe TPH and fourth stockpiles, it appears these two piles still 
exceed 105 mg/kg of TPH. The Plant intends to bioremediate these soils and retain them on-site. 
Clean Tech, therefore, also conducted a biotreatability study to deterrnine if the two stockpiles 
could be biologically treated. 
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5.0 BIOTREATABILITY STUDY 

5.1 Background 

The purpose of this study was to determine if organisms indigenous to the site and cultured in the 
lab on specific organic compounds, were capable of degrading the TPH compounds at the Dayton 
facility. The lab scale study would evaluate the effectiveness of biological treatment ofthe TPH 
stockpile and the previously untested fourth stockpile. 

On November 6, 1992 composite soil samples were taken from the TPH and the fourth stockpiles 
by Clean Tech. The first set of six samples was taken from the stockpile designated the TPH 
stockpile. These samples were composites which were taken at various locations on the side 
slopes and top ofthe pile. 

The second set of six samples was taken from the pile designated as the fourth pile. A total of six 
composite samples were taken from the top and at various locations at the side slopes of this pile 
by Clean Tech. 

( 

5.2 Results 

The soil samples, upon arrival at Clean Tech, were logged in accordance with standard QA/QC 
procedures. The following parameters were measured for each soil pile sample: pH, nitrate-
nitrogen, phosphorous, humus (organic content), ammonia-nitrogen, nitrite rutrogen, and soil 
moisture. Analysis indicated that nitrogen was lacking in all forms in the soil samples. Analysis 
also indicated that the soils were lacking in organic matter and were slightly basic. 

The feasibility study indicated that the lack of nutrients in the soils was one ofthe limiting factors 
for biological treatment at the Dayton site. Microbial respiration, as determined by measuring 
CO2 evolution, confirmed that the growth ofthe indigenous microbial community under ambient 
conditions was occurring but at a very slow rate. This indicated that even though hydrocarbon 
degrading microbes were present, the present environmental conditions did not allow the existing 
microbes to function effectively. 
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Degradation of hydrocarbons by enhanced biological methods is dependent on a number of 

factors. The most important factors include: 

• The existence of indigenous microbes capable of degrading the compounds of 

concem; 

• Hydrocarbon type and concentration; 

• Soil type and structure; 

• Nutrient availability; , \ 

• Moisture content; 

• Oxygen availability (Aerobic processes). 

The first factor was analyzed for this site. Fertile soils usually contain 10^ to 10^ microbes per 

gram of dry soil of which 10^ to 10^ are hydrocarbon degraders (prior to the addition of 

hydrocarbons). After hydrocarbons have been added, hydrocarbon degraders typically increase to 

10^ to 10^ microbes per gram of dry soil. 

The composite soil sample was analyzed by standard plate count which is a direct quantitative 

measurement for aerobes and facultative anaerobes. The resultant count was 4 0 x 10^ microbes 

per gram of dry soil This indicated that there is an indigenous microbial population at the site 

which has been impacted by site conditions. If environmental conditions were suitable, the plate 

count should have been an order of magnitude greater. 

In order to approximate total TPH levels in the soil composite sample. Clean Tech utilized EPA 

Method 418.1. The initial soil composite contained an approximate TPH level of 113 milligrams 

per kilogram (mg/kg). At the end ofthe study, the reactor vessel which contained the appropriate 

nutrient levels, contained no detectable concentration of TPH This result was compared to the 

live control which still contained approximately 113 milligrams per kilogram (mg/kg) of TPH. 

The dead control also had a similar TPH value. This conclusively showed that the bacteria had 

successfully degraded the contaminants of concern as evidenced by the lack of contaminants in the 

reactor vessel that contained the necessary nutrients. 

The third factor affecting bioremediation is soil type. This affects the ability ofthe soil to transmit 

air, water, and nutrients. More permeable soils allow rapid mobility of nutrients The soil 

analyzed in this study contained some silt and clay which would somewhat restrict permeability 
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Nutrients and the bioavailability of nutrients is another critical factor Nitrogen and phosphorous 

were the most critical nutrients lacking in the test soils. The nutrients added in the study were 

rapidly depleted. Another key factor which had affected nutrient availability is adsorption. Clay 

soils have a high retention capacity for nutrients. The initial addition of nutrients to the soils may 

have been tightly bound to the soil thereby allowing only minimal amounts to be available for 

microbial growth. Subsequent additions of nutrients to the soils showed a rapid uptake of 

nutrients as measured by increased CO2 production. 

Other factors which are important but which were not a limiting factor in this study include 

temperature and moisture availability. Temperature was kept stable at ambient conditions 

throughout the study at approximately 20°C. Moisture availability was also adequate. The initial 

samples had moisture contents above 10%, which is the level at which bioactivity becomes 

marginal. 

The last critical factor in this study is oxygen availability. Oxygen availability controls the rate at 

which aerobic organisms can function. One liter of air contains 20% oxygen or 256 mg of 

oxygen. Bioactivity in unsaturated soils is much faster than in saturated soils since an adequate air 

supply can be provided. All samples were aerated at normal atmosphere concentrations. 

Enhanced biodegradation will need additional dissolved oxygen. 

5.3 Conclusions 

The study concluded that biological activity was occurring at minimal rates due to restrictive site 

factors. Nutrient concentrations must be maintained to sustain biological activity due to the 

retention of nutrients by the soils. The study did confirm that the soils on the site were amenable 

to bioremediation. 
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6.0 BIOREMEDIATION OF THE TPH & 
FOURTH STOCKPILES 

The biotreatability study established that the regulated compounds could be degraded to below 
detection limits by microorganisms. Clean Tech proposes to design and operate a land treatment 
unit to remediate the soil. 

The general remediation concept involves moving the soil from the stockpiles and placing the soil 
in the treatment unit. The treatment unit will consist of 24 inch lifts of soils which v̂ dll be placed 
on a liner. The lifts will be interspersed with four-inch PVC piping. The piping will be 
manifolded back to a biological reactor. 

(Chryslcr\Dayton\siteact2 sum) 13 
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LO INTRODUCTION 

Clean Tech routinely employs a two (2) level approach to determine the feasibility of 

enhanced biodegradation in the remediation of contaminated soils and groundwater 

There are two (2) major criteria which must be met in order to consider biological 

remediation ofthe site. The criteria are: 

• There must exist within the study site, homogeneous or heterogeneous 
populations of bacteria capable of using the contaminants of concern as a 
growth substrate; and 

• Alterations ofthe physical and/or chemical environment must be demonstrated 
to resuh in the enhancement of microbial community activity 

Failure to meet either of these two criteria indicates that biological approaches to 

remediation ofthe site will be difficult to implement In addition, it must also be noted 

that meeting the above criteria does not necessarily confirm that bioremediation is the best 

possible treatment option Feasibility studies must be followed by pilot studies in the field 

and then with field monitoring during the remediation process 

The purpose of this study was to determine if organisms indigenous to the site and 

cultured in the lab on specific organic compounds, are capable of degrading the 

contaminants of concern 

Ll Background 

The Acustar Plant is located at 1600 Webster Street in Dayton, Ohio The soil piles from 

which samples were obtained are delineated in Figure 1 

On November 6, 1992 several composite soil samples were taken from the two soil piles 

contained on-site The first set of six (6) samples were taken from the pile designated the 

"Total Petroleum Hydrocarbons (TPH) Pile" These samples were composites which were 

taken at the top ofthe pile and at various locations on the side slopes ofthe pile 

The second set of six (6) samples were taken from the pile designated as the "Unknown 

Pile" A total of six (6) composite samples were taken from the top and at various 

locations at the side slopes of this pile 
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\.2 Field Sampling 

Composite samples were collected from several locations as discussed in the previous 

sections from the two soil piles A total of twelve (12) soil samples were taken at the 

Dayton plant The following is a brief description of each sample location and its 

characteristics 

TPH Pile 

Sample #1 (TPH-1) was taken at the top ofthe TPH pile This sample was 

composited between 4 and 5 feet The soil was silt/clay and contained fill material 

There was no petroleum hydrocarbon odor present. 

Sample #2 (TPH-2) was taken at the top ofthe TPH pile This sample was 

composited between 3 and 4 feet The soil was silt/clay and contained fill material 

Sample #3 (TPH-3) was taken at the top ofthe TPH pile The sample was 

composited between 4 and 5 feet There was a slight petroleum hydrocarbon odor 

present The soil from this boring was silt/clay and contained fill material 

Sample #4 (TPH-4) was taken from the side ofthe TPH pile, adjacent to the railroad 

tracks This sample was composited between 3 and 4 feet The soil in this boring 

was a moist silt/clay mixture No petroleum hydrocarbon odor was present 

Sample #5 (TPH-5) was taken from the side ofthe TPH pile, approximately 300 feet 

from Sample #4 Initially there was a petroleum hydrocarbon odor present The 

sample was composited between 4 and 5 feet The soil was a silt/clay mixture 

Sample #6 (TPH-6) was taken from the side ofthe TPH pile, near the vacuum 

extraction pumps The sample was composited between 3 and 4 feet There was 

no petroleum hydrocarbon odor present The soil was a silt/clay mixture 

Unknown Pile 

Sample #1 (UNK-1) was taken from the side ofthe unknown pile, near the storage 

building The sample was composited between 3 and 4 feet There were no odors 

present The soil consisted of a silt/fill mixture 

(chryslcr\acuslar ipi) 



Clean Tech 

Sample #2 (UNK-2) was taken at the rear ofthe pile There was a strong petroleum 

hydrocarbon odor present The soil from this boring consisted of a silt/sand 

mixture. 

Sample #3 (UNK-3) was taken at the top ofthe pile, near the waste water treatment 

plant There was no petroleum hydrocarbon odor present. The soil was silt/sand 

and contained fill material 

Sample #4 (UNK-4) was taken at the highest point ofthe pile. The soil was a silt/clay 

mixture The soil was composited between 3 and 4 feet No petroleum 

hydrocarbon odor was present 

Sample #5 (UNK-5) was taken from the side ofthe pile, near the railroad tracks The 

soil was silt/sand and contained fill material No petroleum hydrocarbon odor was 

detected The sample was composited between 4 and 5 feet 

Sample #6 (UNK-6) was taken from the front ofthe pile, across from the TPH pile 

The sample was composited between 4 and 5 feet The soil was a silt/clay mixture. 

There was no petroleum hydrocarbon odor present 
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2.0 STUDY PROCEDURES 

The soil samples, upon arrival at Clean Tech, were logged in accordance with standard 

QA/QC procedures The following parameters were measured for each soil sample: pH, 

nitrate-nitrogen, phosphorous, humus (organic content), ammonia-nitrogen, nitrite-

nitrogen and soil moisture The samples were then refrigerated at 4°C The results ofthe 

soil samples which were analyzed are shown in Table 1 

TABLE 1 
SOIL CHEMICAL CHARACTERISTICS - INITIAL SAMPLES - ACUSTAR 

Sample No. 

TPHl 

TPH 2 

TPH 3 

TPH 4 

TPH 5 

TPH 6 

Unknown 1 

Unknown 2 

Unknown 3 

Unknown 4 

Unknown 5 

Unknown 6 

TPH Average* 

UNK Average* 

Composite* 

Note 

])H 

82 

8 1 

82 

85 

8.4 

8 1 

83 

82 

86 

83 

84 

82 

8 25 

83 

82 

Nitrate 

<5 ppm 

<5 ppm 

<5ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

10 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5ppm 

Phosnhorous 

100 ppm 

75 ppm 

100 ppm 

75 ppm 

100 ppm 

100 ppm 

75 ppm 

100 ppm 

75 ppm 

75 ppm 

100 ppm 

75 ppm 

91 67 ppm 

83 3 ppm 

75 ppm 

Ammonia 
Nitrogen 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nitrite 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Organic 
Content 

ND 

ND 

, ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Moisture % 

19 65 

17 87 

20 2 

98 

2 11 

7 34 

7 38 

6 01 

8 24 

9.75 

8 47 

6 43 

12 8 

7 7 

1154 

Average - The anthmetic average of the samples taken from the Dayton Plant 
Composite - The chemical characteristics ofthe sample used for the biotreatability study which was a 

composite from' each of the twelve samples 
ND = Not Detected (<1 ppm) 

To initiate the study, a total of 1,200 grams were taken from the twelve soil samples to 

create a composite sample for the treatability study Fifty (50) grams of this composite 

sample were analyzed for initial TPH content (see Table 2) 
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TABLE 2 
BIOMETER FLASK COMPOSITIONS 

Sample 

TPHl 

TPH 2 

TPH 3 

TPH 4 

TPH 5 

IPH 6 

Unknown 1 

Unknown 2 

Unknown 3 

Unknown 4 

Unknown 5 

Unknown 6 

Average 

Composite 

TPH fonm) 

ND 

283 5 

ND 

170 1 

113.4 

56.7 

113.4 

170 1 

ND 

1134 

170 1 

170 1 

1134 

1134 

MDL 

5 ppm 
— 

5 ppm 
— 

— 

— 

— 

— 

5 ppm 
— 

— 

— 

— 

— 

Next, approximately fifty (50) grams ofthe composite sample were placed into each 

reactor vessel The reactor vessels were allowed to stabilize and become acclimated for a 

period of two (2) days before their physical and chemical environments were altered This 

permitted the determination of background respiration rates for each reactor vessel or 

what is known as the "lag phase" of bacterial growth 

Before the amendments were added, respiration rates during the lag phase were measured 

to ensure that the flasks which were amended were below or equal to the respiration rates 

measured in the two (2) control flasks A total of five treatment variations were 

completed for the study The reactor vessels were amended in the following manner. 
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TABLE 3 
BIOMETER FLASK COMPOSITIONS 

Reactor Nutrient Percentages 

Vessel (Nitrogen :Phosphorous) 

1 2% 

2 4% 

3 5% 
0, 4 6% 0 

5 8% 

6 No amendments (Live Control) 

7 No amendments (Sodium Azide-Killed Control) 

(Note Nutrients. N P = 10 15 ratio) 

Reactor vessels 6 and 7 served as controls Vessel 6 contained a composite sample of 

background soils which were not chemically treated This vessel provided background 

respiration rates for indigenous bacteria whose environment was not amended Vessel 7 

contained a composite soil sample in which the microbes present were destroyed 

chemically with sodium azide (1% v/w final concentration) AJl reactor vessels were 

monitored daily for COj production levels 

The treatability study was conducted over a seventeen day (24 hour intervals) period 

Additional nutrients were added in 5 mL aliquots on days seven and thirteen ofthe study 

Additional nutritional amendments were added on days seven and thirteen because 

respiration rates began to decrease at that time In addition, it was believed that the 

nutrients may have adsorbed onto the soil and were not available for bacterial growth. It 

was anticipated that adsorption might dominate the response during the first half of the 

study before nutrients reached equilibrium since the soils were low in nutrients The 

addition ofthe second aliquots of nutrients was necessary in order to determine if 

additional microbial activity could be stimulated with the addition of nutritional 

supplements (see Figure 2) All other study conditions remained unaltered 
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3.0 GENERAL DISCUSSION 

Bench scale studies are conducted to gather baseline information on such process limiting 

factors as" oxygen, moisture requirements, and the need for nutritional supplements In 

this section we will further discuss these factors 

3.1 Nutrient Requirements 

Microorganisms require the nutrients nitrogen and phosphorous to grow as well as other 

micronutrients However, these materials are either available in insufficient quantities or 

are completely lacking in the environment. Therefore, it often becomes necessary to add 

supplemental nitrogen and phosphorous to the environment to enhance biodegradation 

The key to accelerating the natural degradation process is to maintain a sufficiently high 

threshold concentration level ofthe nutrients nitrogen and phosphorous Sufficient 

amounts of nitrogen and phosphorous must be available to balance the available carbon 

The available carbon for this site is the hydrocarbon contaminant The threshold 

concentration level is a function of several factors Two ofthe most significant factors are 

the degree of microbial utilization, and the amount of adsorption ofthe nutrients onto the 

soil 

The ideal metabolic ratio of Carbon to Nitrogen is 10 1 and Carbon to Phosphorous, 20 1 

For the majority of hydrocarbons, it can be assumed that all ofthe contaminant becomes a 

carbon source for the microbes One can then estimate the amount of nitrogen and 

phosphorous required for remediation However, soil retention of nutrients is a key factor 

which must also be assessed Retention of nutrients can be quite high, ranging from lO's 

to lOO's of ppm It is this retention factor that is often the deciding factor ofthe 

nutritional needs ofthe microbes which are necessary for bioremediation. 

At the Acustar site, nitrogen was lacking in most ofthe soil samples The tests also 

indicated that there was minimal humus or organic matter present Organic content aids in 

supplying nutrients (nitrogen and phosphorous) and increases the nutrient retention 

capacity ofthe soil This lack of organic matter may explain why there was a minimal 

amount of nitrogen in the initial samples (see Table 1) 
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3.2 Oj Requirements 

In general, the aerobic biodegradation process is a more efficient and rapid metabolic 

pathway than the anaerobic process With oxygen, however, the supply/demand situation 

is quite different from that of nutrients Considerably more oxygen than nitrogen or 

phosphorous is required for biodegradation since each kilogram of hydrocarbon that is 

metabolized requires approximately 3 4 kilograms of oxygen to convert it to carbon 

dioxide and water 

Reaction (CHj) + 1 5 Oj -^ COj + HjO 

Weights: 14 kg 48 kg 55 kg 18 kg 

In unsaturated or shallow soils, the oxygen supply can be severely limited within inches of 

the surface. This problem is readily corrected by tilling the soil Tilling the soil provides 

the oxygen essential for enhanced bioremediation 

In saturated or deep soils, supplying oxygen to the microorganisms is far more difficult 

An effective way of supplying oxygen to a saturated or deep system is to use a chemical 

source, such as hydrogen peroxide 

An advantage to using hydrogen peroxide as an oxygen source is that it readily dissolves 

in water However, hydrogen peroxide is also a biocide Thus, it must be added at levels 

that are not toxic to microbes but which are still capable of maintaining a high oxygen 

content 

" I . . 
At the Acustar Plant, a significant percentage ofthe soil piles were fill, consisting of clay 

and silt This fill has been compacted, thus allowing little oxygen to diffuse beneath the 

surface ofthe soil Biological activity has been severely limited because of this and the 

treatment system will need to be designed to increase oxygen to the soils 

3.3 Moisture 

Moisture is very important to the success of in-situ bioremediation In general, there are 

two (2) extremes which must be avoided Soil moisture conditions should be maintained 

between 15 and 25% and pooling and/or'flooding of water should be avoided (standing 

water causes denitrification) Extremely dry conditions (less than 10%) should also be 

avoided 
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The soils taken from the site have soil moistures between 2 11% and 20 2% These 

conditions must be accommodated in the design. 

3.4 SoilpH 

Soil pH should be kept in the neutral to alkaline range The aerobic breakdown of organic 

molecules sometimes results in the accumulation of organic acid intermediates which 

reduces the pH and may subsequently inhibit biological activity This effect can easily be 

corrected through the addition of chemicals to adjust the pH to be more alkaline with 

additives such as lime. 

The soils found at Dayton are slightly alkaline However, the bacterial reduction of 

contaminants will reduce the pH All reactor vessels were adjusted to a neutral pH of 7 

for the duration ofthe study 

3.5 Nitrogen 

Reduction of contaminants may occur with the use of nitrate (NO3) as a terminal electron 

acceptor (denitrification). This involves the reduction of NO3 to N2 This reduction 

occurs in the following sequence NO3" -> NO2" -^ Nj During aerobic denitrification, 

NO3 serves as the terminal electron acceptor so that oxygen is available for reduction of 1 

the organic contaminant 

The enzymes necessary to complete denitrification are only formed under anaerobic 

conditions or conditions of low oxygen tension In most cases nitrate is required as the 

inducer Also, the activity ofthe enzymes involved in nitrate reduction to N2 are strongly 

inhibited by O2 Thus, denitrification can only take place when O2 is absent or only 

available in insignificant quantities 

If denitrification is to occur, there must be significant quantities of nitrogen available for 

the bacteria to grow It becomes extremely important to develop a high organic content in 

the soil Unlike most nutrients, nitrate migrates with percolating water, making it difficult 

to provide adequate storage quantities in the soil Nitrogen, however, is fixed in the soil in 

a stable form Denitrification is not the preferred biological activity at the Acustar site 
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4.0 STUDY DISCUSSION 

4.1 Soil Chemical Characteristics 

The study results were reviewed to determine if the two criteria were met in order for 

bioremediation to be effective at the site. The first criteria was to determine if there was 

an indigenous population of bacteria capable of using the contaminants of concern as a 

growth substitute The second criteria that must be met is that the changes to the 

environment must result in an increase in microbial growth as measured by carbon dioxide 

production levels. 

The soils were analyzed for pH, nitrogen content, organic matter, moisture and 

phosphorous. The chemical characteristics ofthe samples before physical/chemical 

aherations are contained in Table 1 The results indicate that nitrogen was lacking in all 

forms in the soil samples One possible explanation for the lack of nitrogen is that the 

soils were depleted of nutrients due to microbial activity which is occurring at the site 

although at minimal levels. Over time this activity results in the depletion of nutrients in 

the soil 

The soils were also found lacking in organic matter The organic content of soils is 

important for bioremediation to be effective for several reasons. Organic matter aids in 

moisture retention, it supplies various nutrients and it increases the nutrient retention 

capacity ofthe soil The lack of organic matter in these soils may partially explain the lack 

of nutrients in the soil samples Organic matter also enhances soil aeration, making the 

soils aerobic instead of anaerobic. An average soil contains 3-5% organic matter AJl the 

samples analyzed contained no detectable amounts of organic matter. 

The soils in the initial composite were also slightly basic As the microbes degrade 

contaminants of concern, the pH ofthe soils is reduced At the conclusion of this 

treatability study, through nutrient addition, nitrate, nitrite, phosphorous, and ammonia 

levels had increased slightly and pH had been chemically adjusted as shown in Table 4 
r 
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TABLE 4 -

Reactor Vessel 1 

Reactor Vessel 2 

Reactor Vessel 3 

Reactor Vessel 4 

Reactor Vessel 5 

Reactor Vessel 6 

Reactor Vessel 7 

SOIL CHEMICAL CHARACTERISTICS FINAL SAMPLES 

Soil pH 

78 

76 

73 

76 

74 

79 

79 

Nitrate 

50 ppm 

50 ppm 

30 ppm 

20 ppm 

ND 

<5 ppm 

<5 ppm 

Phosphorous 

100 ppm 

100 ppm 

50 ppm 

37 5ppm 

12 5 ppm 

75 ppm 

75 ppm 

Ammonia 
Nitrogen 

10 

10 

40 

100 

100 

ND 

ND 

Nitrite 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND = Not Detected (<lppm) 

4.2 Treatability Study 

A review ofthe study on a daily basis is necessary in order to understand what factors may 

be limiting bioremediation 

On day one, the samples were allowed to stabilize after a composite soil sample had been 

made from the twelve discrete samples An aliquot ofthe composite sample was then 

analyzed for soil chemical characteristics This composite sample initially contained 

negligible amounts of nitrate and no ammonia or nitrite as previously discussed The 

composite sample also contained approximately 75 ppm of phosphorous The organic 

content ofthe composite sample was less than 1% and the sample had a moisture content 

of 11 54% 

On day two ofthe study, the nutrients were added to the reactor vessels as discussed 

CO2 production levels were measured for each reactor vessel The two control vessels 

showed minimal COj production, as expected Reactor vessels 1 through 5, showed 

similar rates of CO2 production. The live control (Reactor Vessel 7) did not receive any 

amendments, therefore it provided the baseline or background production rate for carbon 

dioxide levels 

On day three, 24 hours after the initial addition of nutrients, the CO2 level began to 

increase This increase in COj level was due to the addition of nutrients and aeration by 

mixing the soils in the reactor vessels All vessels including the controls were agitated on 

a mechanical mixer for ten minutes Reactor vessels 1 through 5 showed production 
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levels greater than both the live control (Reactor Vessel 6) and the dead control (Reactor 

Vessel 7), as expected 

On day four, the carbon dioxide levels were again measured in each reactor vessel CO2 

production levels had slightly decreased from the previous day This was expected since 

the samples were not mixed or aerated as they had been on day three The CO2 

production levels showed that reactor vessels 4 and 5 which contained the highest nutrient 

levels, yielded the highest CO2 concentrations. All reactor vessels showed CO2 

production levels greater than the live control, which indicates that biological activity is 

occurring in all flasks because of physical and chemical amendments to the soils The 

killed control showed no discernible COj production rate. 

On days five, six, and seven, CO2 production levels continued to fall Reactor vessels 1 

through 5 did register CO2 levels greater than the live control, which indicates that 

metabolic activity was occurring, although at lower levels than before After the COj 

readings were taken on day seven, additional nutrients were added to the reactor vessels 

to determine if there would be a concomitant increase in metabolic activity Additional 

nutrients were also added since it was believed that there may have been some adsorption 

ofthe soils ofthe initial nutrients To overcome the adsorption effect, additional nutrients 

would be necessary 

On day eight, there was an increase in metabolic activity, as evidenced by increased CO2 

rates The live control also showed slightly elevated CO2 levels because ofthe aeration 

and mixing, as expected 

On day nine the COj production levels again began to decrease Reactor vessels 4 and 5, 

which contained the highest concentrations of nutrients, yielded the greatest COj 

production All reactor vessels again showed CO2 production levels higher than that of 

the live control The dead control performed as expected with no CO2 production 

On days ten, eleven, twelve, and thirteen CO2 production levels continued to fall. Reactor 

vessels 1 through 5 did register CO2 levels greater than the live control, which indicates 

that metabolic activity was occurring, although at lower levels than before After the COj 

readings were taken on day thirteen, additional nutrients were added to the reactor vessels 

to determine if there would be a simultaneous increase in metabolic activity 

(thryslcr\acu.star rpt) 12 



Clean Tech 

On days fourteen and fifteen there was an increase in metabolic activity, however, the 

response was not as dramatic as earlier amendments This is due in part to the build up of 

metabolic wastes in the small, controlled environment within the reactor vessel. 

On days sixteen and seventeen, the COj production levels began to decrease. Reactor 

vessels 1 through 5 did register CO2 levels greater than the live control which indicated 

that metabolic activity was occurring, although at lower levels than before Reactor vessel 

5, which contained 8% nutrients, achieved the highest sustained CO2 production levels; 

indicating that lack of nutrients is a major factor presently inhibiting biodegradation (see 

Figure 3) Table 4 shows the final results ofthe chemical characteristics ofthe soil for 

each reactor vessel. The final chemical results indicate that the bacteria were nitrogen 

starved in all forms The pH had been adjusted to optimal levels for maximum bacterial 

growth. 
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5.0 COLD STUDY 

5.1 Introduction 

In addition to the soil biotreatability study ofthe soils at ambient temperature at the 

Acustar Plant, Clean Tech also performed a biotreatability study on the soil at 4°C. 

5.2 Study Background 

The study was conducted using three (3) biometer vessels labeled A, B and C Reactor 

vessel A was amended on the second day with an 8% mixture of nutrients (N P = 10 15) 

Reactor vessel B was not amended and served as a live control This vessel provided 

background respiration rates for indigenous microbes whose environment were not 

amended. Reactor vessel C contained a composite sample in which the microbes present 

were destroyed chemically with sodium azide (1% v/w final concentration) All three 

reactor vessels were monitored for daily CO2 production levels 

TABLE 5 - BIOMETER FLASK COMPOSITIONS 

Reactor Nutrient Percentages 

Vessel (Nitrogen:Phosphorous) 

A 8% 

B No amendments (Live control) 

C No amendments (Sodium Azide-killed control) 

(Nutrients N P = 10 15 ratio) 

This portion ofthe treatability study was conducted over a ten day (24 hour intervals) 

period Nutrients were added in 5 mL aliquots on day 2 It was anticipated that 

adsorption might dominate the response during the first days ofthe study before the 

nutrients reached equilibrium All other study conditions remained unaltered (see Figure 

4) 

5.3 Study Overview 

A review ofthe study on a daily basis is necessary to understand what factors may be 

limiting bioremediation 
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Figure A 
Acustar - Dayton, Ohio 
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On day one, the samples were allowed to stabilize after a composite soil sample had been 

made from the twelve discrete samples An aliquot ofthe composite sample was then 

analyzed for soil chemical characteristics This composite sample initially contained no . 

nitrate-nitrogen and no ammonia or nitrite as previously discussed. The composite sample 

also contained approximately 75 ppm of phosphorous The organic content ofthe 

composite sample was approximately 1% with a moisture content of 11.54%. The flasks 

were incubated at 4°C 

On day two ofthe study, the nutrients were added to the reactor vessels as discussed. 

CO2 production levels were measured for each reactor vessel The two control vessels 

showed minimal CO2 production, as expected. Reactor vessel A showed the greatest 

\ increase in the rate of CO2 production The live control (Reactor Vessel B) did not 

receive any amendments, therefore it provided the baseline or background production rate 

for carbon dioxide levels The flasks were incubated at 4°C 

On day three, 24 hours after the initial addition of nutrients, the CO2 level began to 

increase in reactor vessel A This increase in CO2 level was due to the addition of 

nutrients and aeration by mixing the soils in the reactor vessels All vessels including the 

controls were agitated on a mechanical mixer for ten minutes Reactor vessel A showed a 

production level greater than both the live control (Reactor Vessel B) and the dead control 

(Reactor Vessel C) The flasks were again incubated at 4°C 

On day four, the carbon dioxide levels were again measured in each reactor vessel COj 

production levels had slightly decreased from the previous day This was expected since 

the samples were not mixed or aerated as they had been on day three The CO2 

production levels showed that reactor vessel A which contained the additional nutrients, 

yielded the highest CO2 concentration Reactor vessel A showed a CO2 production level 

greater than the live control, which indicates that biological activity is occurring in the 

flask because of physical and chemical amendments to the soils The killed control 

showed no discernible CO2 production rate The flasks were again incubated at 4°C 

On days five and six, COj production levels continued to fall Reactor vessel A did 

register a CO2 level greater than the live control, which indicates that metabolic activity 

was occurring, although at a lower level than before After the COj readings were taken 

on day seven, additional nutrients were added to the reactor vessels to determine if there 
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would be a simultaneous increase in metabolic activity It was also believed that there may 

have been some adsorption on the soils ofthe initial nutrients and to overcome this, 

additional nutrients would be necessary 

On day seven, there was an increase in metabolic activity, as evidenced by increased CO2 

rates. The controls also showed slightly elevated CO2 levels because ofthe aeration and 

mixing, as expected. 

On day eight, nine, and ten, the CO2 production levels began to decrease. Reactor vessel 

A did register a COj level greater than the live control, which indicated that metabolic 

activity was occurring, although at a lower level than before Reactor vessel A, which 

contained 8% nutrients, achieved the highest sustained CO2 production levels, indicating 

that lack of nutrients is a major factor presently inhibiting biodegradation (see Figure 5). 

Table 6 shows the final results ofthe chemical characteristics ofthe soil for each reactor 

vessel. The final chemical results indicate that the bacteria were nitrogen starved in all 

forms. The pH had been adjusted to optimal levels for maximum bacterial growth 

TABLE 6 - SOIL CHEMICAL CHARACTERISTICS - FINAL SAMPLES 

Reactor Ammonia 
Vessel pH Nitrate Phosphorous Nitrogen Nitrite 

A 7 6 ND 12 5 ppm 100 ppm ND 

B 7 2 <5 ppm 75 ppm ND ND 

C 7 1 <5 ppm 75 ppm ND ND 

ND = Not Detected (<1 ppm) 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The feasibility study indicated that the lack of nutrients in the soils is one ofthe limiting 

factors at the Dayton site. Microbial respiration, as determined by measuring COj 

evolution, confirmed that the growth ofthe indigenous microbial community under 

ambient conditions was occurring but at a very slow rate This indicates that even though 

hydrocarbon degrading microbes are present, the present environmental conditions do not 

allow the existing microbes to function effectively. 

Degradation of hydrocarbons by enhanced biological methods is dependent on a number 

of factors. The most important factors include 

• The existence of indigenous microbes capable of degrading the 

contaminants of concern, 

• Hydrocarbon type and concentration, 

• Soil type and structure, 

• Nutrient availability, 

• Moisture content, 

• Oxygen availability (Aerobic processes) 

The first factor was analyzed for this site. Fertile soils usually contain 10'' to 10^ microbes 

per gram of dry soil of which 10' to 10̂  are hydrocarbon degraders (prior to the addition 

of hydrocarbons) After hydrocarbons have been added, hydrocarbon degraders increase 

to 10̂  to 10^ microbes per gram of dry soil 

The composite soil sample was analyzed by standard plate count which is a direct 

quantitative measurement for aerobic and facultative anaerobes The standard plate count 

for the Dayton soil composite was 4 0 x 10'̂  microbes per gram of dry soil (see Figure 6) 

These indicate that there is an indigenous microbial population at the site which have been 

impacted by site conditions If environmental conditions were suitable, the plate count 

should have been an order of magnitude greater The microbial population count will have 

to be significantly increased to achieve desired contaminant reduction levels 
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Figure 6 
Acustar - Dayton, Ohio 

Standard Plate Counts - Room Temperature 
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The type of hydrocarbon and its concentration also have a significant impact on biological 

activity Hydrocarbons with less than 10 carbon atoms are relatively easy to degrade as 

long as the concentrations are not toxic to the bacteria As molecular size increases, the 

rate will decrease at an almost disproportionate rate Gasoline contains five to fourteen 

carbon atoms. Kerosene contains nine to eighteen carbon atoms. Light oils contain 

fourteen to eighteen carbon atoms and heavy oils contain nineteen to twenty five carbon 

atoms. The soils in this study were apparently contaminated with a variety of oils which 

contain approximately five to fourteen carbon atoms This may slow the rate of. 

bioactivity. 

In order to approximate total TPH levels in the soil composite sample. Clean Tech 

utilized EPA Method 9071. The initial soil composite contained an approximate TPH 

level of 113 ppm At the end ofthe study. Reactor Vessel 5 (8% nutrients) contained no 

detectable concentration of TPH The live control (Reactor Vessel 6) had an approximate 

end TPH value of 113 ppm The dead control (Reactor Vessel 7) had an approximate end 

TPH value of 113 ppm The above data indicates that the bacteria had successfully 

degraded the contaminants of concern as evidenced by the lack of contaminants in vessel 

5 

In order to determine the TPH levels in the Cold study, the same EPA Method 9071 was 

used ' Again the initial soil composite contained 113 ppm of TPH At the end ofthe 

study. Reactor Vessel A (8% nutrients) contained no detectable concentrations of TPH. 

The live control (Reactor Vessel B) had an end TPH value of 110 ppm The dead control 

(Reactor Vessel C) had an end TPH value of 110 ppm The above data, while only an 

approximation does show a consistent trend 

The third factor affecting bioremediation is soil type This affects the ability ofthe soil to 

transmit air, water and nutrients More permeable soils allow rapid mobility of nutrients 

The soils analyzed in this study contained some silt and clay which may somewhat restrict 

permeability If the soils are excavated and amended with an organic source this will 

increase permeability The excavation and tilling process will also allow enhanced aeration 

to occur which will further increase the transfer of nutrients to the soils Soil pH will also 
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have to be adjusted If the soils are not excavated, a drainage system must be installed 

properly to allow rapid infiltration. 

Nutrients and the bioavailability of nutrients is another critical factor Nitrogen and 

phosphorous are the most critical nutrients lacking in the test soils, although it is almost 

certain that other micronutrients are also deficient. The nutrients added in the study were 

rapidly depleted Another key factor which had affected nutrient availability is adsorption 

Clay soils have a high retention capacity for nutrients The initial addition of nutrients to 

the soils may have been tightly bound to the soil thereby allowing only minimal amounts to 

be available for microbial grov^h. Therefore, using standard stoichiometric equations will 

not provide feed rate solutions Assumptions must be made on the adsorptive capacity of 

the soils 

Other factors which are important but which were not a restrictive factor in this study 

include temperature and moisture availability Temperature was kept stable at ambient 

conditions throughout the first part ofthe study at approximately 20°C However, during 

the second part of the study (Cold study) the temperature was kept stable at 4°C Even 

though both studies showed an increase in microbial activity, the ambient study indicated 

greater respiration rates and biomass production (See Figures 7 and 8) Moisture 

availability was also adequate The majority ofthe initial samples were above 10%, which 

is the level at which bioactivity becomes marginal 

The last critical factor in this study is oxygen availability Oxygen availability controls the 

rate at which aerobic organisms can flinction One liter of air contains 20% oxygen or 256 

mg of oxygen Bioactivity in unsaturated soils, is much faster than in saturated soils since 

an adequate air supply can be provided All samples were aerated at normal atmosphere 

concentrations Enhanced biodegradation will need additional dissolved oxygen 
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Figure 7 
Acustar - Dayton, Ohio 
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Figure 8 
Acustar - Dayton, Ohio 

Standard Plate Counts - Compar ison 
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In summary, the following recommendations are made 

1. The study indicates that biological activity is occurring at the site although at 

low levels. The contaminants of concern can be degraded, as evidenced by this 

study The study indicated that there are several environmental factors at the 

site severely restricting biodegradation 

2. Enhanced biodegradation will degrade the contaminants of concern however 

site conditions must be significantly altered. In order to increase the rate of 

biodegradation, microbial growth rates must be increased. This will be 

accomplished by adjusting the environmental factors which are restrictive. 

These include 

pH - The pH ofthe soil is near neutral to alkaline Once metabolic activity 

begins, the soils will become more acidic Additives must be used to adjust the 

pH to neutral levels 

Organic Matter - The soils,have apparently been depleted of organic matter 

The soils should be amended with a peat or other organic rich substance This 

will not only increase the nutrients in the soil but will also assist with aeration, 

moisture and nutrient retention 

Nutrients - The study confirmed that all essential nutrients were lacking at the 

site The soils should be amended with nitrogen and phosphorous as discussed 

in previous sections 

Oxygen Availability - Oxygen levels must be increased in the soils to increase 

bioremediation 

3) The feasibility study conducted on the soils indicated that microbial respiration, 

as determined by carbon dioxide evolution measurements, was occurring The 

study indicated that the growth ofthe indigenous community under ambient 

conditions was occurring but at a very slow rate Even though hydrocarbon 

degrading microbes are present, the present environmental conditions do not 

allow the existing microbes to function effectively 
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4) A pilot Study should be completed in the field with the soils amended as 

described in this report The soils should be placed on a liner system which 

will capture run-on and run-off The site should be monitored for all the key 

factors such as, pH, temperature, bacterial enumeration, nutrient levels, and 

contaminant levels. It would also be helpful to include in-place lysimeters 

which would measure COj production levels in the field The study should 

closely simulate the conditions which would exist for land-farming 

The study did conclude that biological activity was occurring at minimal rates due to 

restrictive site factors. Nutrient concentrations must be maintained to sustain biological 

activity due to the retention of nutrients by the soils. Oxygen availability is another major 

factor. The soils must be treated in a manner such that the microbes do not experience 

anaerobic conditions The study did confirm that the soils on the site were amendable to 

bioremediation 

A combination of site factors and the type and concentrations of contaminants have 

affected biodegradation A pilot test should be designed to mitigate these limiting factors 
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APPLICATION OF SOLID PHASE BIOREMEDIATION 
TECHNOLOGIES OF PETROLEUM CONTAMINATED SOILS 

ABSTRACT 

Bioremediation technologies use microorganisms (both bacteria and fungi) to degrade 

contaminants such as petroleum hydrocarbons, chlorinated solvents and halogenated 

aromatic hydrocarbons. Bioremediation technologies can be used to effectively 

remediate contaminated water, air and soils through effectively mitigating rate limiting 

factors to optimize the process. This report will detail the process of treating soils 

biologically to decontaminate soil impacted by fuel oils and hydraulic lubricating oils at 

the Chrysler Facility in Dayton, Ohio. 

This technology was applied to remediate contaminated soils that were stockpiled into 

two separate piles. Investigations during construction and demolition activities indicated 

that the soils had been impacted by fuel oils and hydraulic oils 

The soils were analyzed for Total Petroleum Hydrocarbons (TPH). Previous analytical 

reports were obtained for volatiles. Concentrations ranged from approximately 300 

mg/kg in the most contaminated areas to non-detect in the least contaminated areas. 

Regulatory imposed cleanup criteria was 105 mg/kg for TPH. Prior to moving the soils 

to a treatment cell, a treatability study was completed. The study provided critical 

information on environmental limiting factors such as, oxygen requirements, nutrients 

and cofactors, and bacterial population data. 

After the treatability study determined that the soils were amenable to bioremediation, the 

individual soil piles were moved and combined into one, lined treatment cell. The 
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treatment cell was lined with a PVC liner. A bioreactor was mobilized on-site to supply 

nutrients, bacteria and other supplements to the soils to enhance the biodegradation 

process. Rim-off from the treatment cell was captured in a sump and pumped into the 

bioreactor where the water was amended with nutrients and bacteria and recirculated back 

into the treatment cell. 

In approximately 200 days of treatment, TPH was analyzed and the soils were below 

OhioEPAstandardsof 105 mg/kg. A 
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SECTION 1.0- INTRODUCTION 

Bioremediation is capable of degrading organic compounds in contaminated soils. The 

method of applications may vary but all bioremediation applications use microorganisms 

indigenous to the site (bacteria and fungi) to degrade the contaminants of concem to 

carbon dioxide, cell mass and water. The rates of bioremediation of contaminated soils 

are controlled by optimizing the following: oxygen levels, moisture content, nutrient 

availability, pH, soil type, and the bacterial population. 

A solid phase biotreatment program requires optimization of these factors to accelerate 

degradation rates. The following sections discuss in greater detail the results of the 

bioremediation program at the Dayton site. 

SECTION 2.0 -BACKGROUND 

The Dayton Thermal Products (DTP) plant is part of Chrysler Components, a division of 

the Chrysler Corporation (Chrysler). The site is located at 1600 Webster Street in 

Dayton, Ohio. The facility encompasses approximately 60 acres and contains over 1.3 

million square feet under roof Current operations at the facility include the manufacture, 

assembly and finishing of heat exchangers and air conditioning components for motor 

vehicles. The facility consists of eight manufacturing buildings, a powerhouse, 

wastewater treatment plant and associated storage buildings. 

Past operations at the site prior to Chrysler's acquisition in 1936 included the assembly of 

Maxwell automobiles from about 1907 through 1936, and other manufacturing processes 

such as furnaces, gun parts, aluminum and copper tube forming operations, light 

machining, plating, metal stamping, welding, soldering, degreasing, painting, plastic 
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molding and ^sembly, as well as maintenance of these processes, equipment and 

structures. The Maxwell Complex, which was a group of twelve former buildings, was 

used by Chrysler until 1990 when it was demolished. A portion ofthe Maxwell Complex 

footprint was replaced by a new manufacturing building (number 59) in 1991. 

Investigations completed during the demolition and construction indicated that the soils 

were impacted with petroleum hydrocarbons and volatiles. The excavated soils were 

stockpiled on site to be remediated at a later date. 
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SECTION 3.0 - BIOTREATABLITY STUDY 

The purpose ofthe biotreatability study was to determine if indigenous microorganisms 

found at DTP were capable of degrading the petroleum hydrocarbons found in the soil. 

The treatability study also included extensive testing ofthe TPH concentration in the 

excavated soils. 

SOIL SAMPLING 

In order to determine the extent of contamination and to collect a representative 

collection of samples for the treatability study, several composite soil safnples were taken 

from the two (2) soil piles contained on site. The first set of six (6) samples were taken 

from the pile designated the "TPH pile". These samples were composites which were 

collected from borings at the top of the pile and at various locations on the side slopes of 

the piles. The borings had an average depth of four (4) feet. 

The second set of six (6) samples were taken from the pile designated as the "unknown 

pile" A total of six (6) composite samples were taken from borings at the top and from 

various locations on the side slopes ofthe pile. The borings had an average depth of six 

(6) feet. 

TREATABILITY STUDY 

The soil samples were analyzed for pH, nitrate-nitrogen, phosphorous, organic matter, 

ammonia-nitrogen, nitrite-nitrogen and soil moisture prior to beginning the treatability 

study. The following table presents the results of those analyses. 
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TABLE 1 

SOIL CHEMICAL CHARACTERISTICS - INITIAL SAMPLES - DAYTON 

• Sdmpie,|jpf:. 

TPHl 
TPH2 
TPH3 
TPH4 
TPH5 
TPH6 

Unknown 1 
Unknown 2 
Unknown 3 
Unknown 4 
Unknown 5 
Unknown 6 

TPH 
Average * 
Unknown 
Average* 

Composite * 

5 . . ^ < ^ ^ ' ' J ' - ' 

l-pB '̂̂  

8.2 
8.1 
8.2 
8.5 
8.5 
8.1 
8.3 
8.2 
8.6 
8.3 
8.4 
8.2 

8.25 

8.3 
8.2 

yjyj 
iNitfcate .̂ 

<5ppm 
<5ppm 
<5 ppm 
<5 ppm 
<5 ppm 
<5ppm 
<5ppm 
10 ppm 
<5ppm 
<5 ppm 
<5ppm 
<5 ppm 

<5ppm 

<5 ppm 
<5ppm 

Phosphorous 
W^\<^JJ!v:, 

100 ppm 
75 ppm 
100 ppm 
75 ppm 
100 ppm 
100 ppm 
75 ppm 
100 ppm 
75 ppm 
75 ppm 
100 ppm 
75 ppm 

91.67 ppm 

83.3 ppm 
75 ppm 

Amtnonia^ 
iNi^dgeiil 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

Nitrite 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

Orgajoic 
Content 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 

: Kibisture 

19.65 
17.87 
20.2 

9.8 
2.11 
7.34 
7.38 
6.01 
8.24 
9.75 
8.47 
6.43 

12.8 

7.7 

11.54 

NOTE 
•Average - The arithmetic average ofthe samples taken from DTP 
•Composite - The chemical characteristics ofthe samples used for the biotreatability study which was a 
composite from each ofthe twelve samples 
ND = Not Detected (<I ppm) 

To initiate the study, a composite was taken from the twelve soil samples to create one 

composite sample for the treatability study. Fifity (50) grams of this composite sample 

were analyzed for initial TPH content. 
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Next, approximately fifty (50) grams ofthe composite sample were placed into each 

reactor vessel. The reactor vessels were allowed to stabilize and become acclimated for a 

period of two (2) days before their physical and chemical environments were altered. 

This permitted the determination of background respiration rates for each reactor vessel 

of what is known as the "lag phase" of bacterial growth. 

Before the amendments were added, respiration rates during the lag phase were measured 

to ensure that the flasks which were amended were below or equal to the respiration rates 

measured in the two (2) control flasks. A total of five treatment variations were 

completed for the study. The reactor vessels were amended in the following manner: 

TABLE 2 

BIOMETER FLASK COMPOSITES 

Reactor Vessel 

1 

2 

3 

4 

5 

6 

7 

Nutrient Percentages (Nitrogen, Phosphorous) 

2% ' 

4% 

5% 

6% 

8% 

No amendments (Live Control) 

No amendments (Sodium Azide - Killed Control) 

(NOTE: Nutrients: N:P = 10:15 ratio) 

Biometer flasks numbers 6 and 7 were tested as controls. Flask number 6 contained a 

portion ofthe composite sample that was not chemically killed. This flask served as a 
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live control that provided background respiration rates of thebactdiatfaroughoutthe 

study. Flask nimiber 7 also contained a portion of the composite sample, but any 

microbes present in the sample were destroyed chemically with sodium azide (1% v/w 

final concentration). This second control provided data on the amount of carbon dioxide 

which could evolve fi-om the soil and not the microbes. 

The study was conducted over a ten day period (day in this study refers to a 24 hour 

period). All ofthe flasks were monitored for daily CO2 production levels. As mentioned 

earlier, the flasks were allowed to equilibrate for two days (48 hours) before the nutrient 

amendments were added. Additional nutrients were added on Day four because the 

majority of nutrients were adsorbed to the clay of the soils, thereby making it 

unavailable. The second addition of an aliquot of nutrients was used to assess its affect 

on microbial activity. 

C02 GRAPH FROM TREAT STUDY 
Carbon Dioxide Production - Weekly Trend 

CM n ^ i/> <o r> 

<S <! <3 & S a & i i s 
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STUDY RESULTS 

The purpose of the treatability study was to determine the site conditions which should be 

altered for optimal biodegradation. The study concluded that biological activity was 

occurring at minimal rates at the site due to restrictive growth factors. In order to 

increase the rate of biodegradation the microbial population could be increased by 

adjusting those envirormiental factors found to be restrictive which included: 

• pH - The existing soils were slightly alkaline. Therefore, the pH ofthe soil needed to 

be neutralized. However, as the bacteria reduce the contaminants of concem, the pH 

ofthe soil will be reduced or acidified. 

• Organic matter - It was determined that the site soils were depleted of organic matter. 

The soils need to be amended with peat or other organic rich substances during 

bioremediation. This will increase the nutrients present in the soil and also assist with 

aeration. 

• Nutrients - The treatability study confirmed that all essential nutrients were lacking in 

the site soils. The soils needed to be amended with nitrogen and phosphorous to 

enhance biodegradation. 

• Oxygen Availability - Due to the soils being stockpiled, oxygen diffusion did not 

occur readily. 

In summary, the treatability study indicated that biological activity was occurring at 

minimal levels due to restrictive growth factors at the site. Much higher nutrient 

amendments were required to sustain biological activity due in part to high nutrient 

adsorption capacity ofthe site soils and increased oxygen availability was necessary. 

Based on the observations ofthe treatability study, it was determined that full scale 
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bioremediation ofthe impacted soils was possible as long as the restrictive growth factors 

were monitored periodically. 
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TRRATMENT CF.LI. CONSTRUCTION 

In order to remediate the soils, it was necessary lo consolidate the soils into one treatment 

cell. A 15 mil liner was instdled over an existing area of pavement near the railroad 

(racks. The liner was impermeabie to prevent any contaminants from leaching into the 

soils beneath the treatment cell. The soils were then placed on the liner system in a series 

of 2 lifts. The first lift was four (4) feet high, the second HA was three (3) feet high. 

Upon completion ofthe lifts, the entire biotreatment ceil perimeter was surrounded by aji 

earthen berm. The average depth ofthe wils placed in the treatment cell was 

approximately seven (7) feet. Once filled, the treatment cell contained approximately 

15.000 cubic yards of contaminated soil.; - J 

w A - ^ M ^ y t M - ^ y - ' i : .'•<'•• -<•' 
' ' , - ' • • , < - , - ; - « . • • - . , ; '7 .5 . , - " " i W * 
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Ihe bioreactor utilized at the site was a modified sequencii^ batch reactor (MSBR). fhc 

MSBR was filled on a semi-continuoas basis using a fill consisting of potable water 

and/or recycled water from the treatment cell. The MSBR was controlled through a 

series of intemal floats. Once the reactor was filled and operational, the system was 

continuously mixed and aerated by a difluser .system. As the mixing was occurring, the 

microbes identified and cultured in the earlier treatability .study were fed into the reactoj 

1 2 



on a semi-continuous basis. The addifion of selected nutrients occurred continuously 

with periodic adjustments, which was based on analyses. The nutrient rich, microbe 

laden water was then discharged through a series of PVC pipes which vertically 

penetrated the surface ofthe treatment cell. Introducing the discharge to the top ofthe 

treatment cell allowed for the total filtration ofthe microbes and nutrients throughout the 

contaminated soil. The bioreactor became operational in July 1993. 

BIOLOGICAL MONITORING THROUGH THE BIOTREATMENT PROCESS 

The soils in the treatment cell were periodically analyzed for the following parameters: 

pH, phosphorous, nitrate, nitrite, and ammonia. In addition to these parameters, soil 

moisture and TPH were also analyzed. The analytical methods used were as follows: 

Soil pH - EPA Method 9045; 

Soil phosphorous - EPA Method 365.3 Modified; 

Nitrate - EPA Method 350.2 Modified; 

Nitrite - EPA Method 353.2 Modified; 

Ammonia - Modified EPA Method 350.2 - Nesslers; 

Soil moisture - Standard Method 2540-G; 

TPH-EPA Method 9071. 

In addifion, the soils were periodically monitored for microbial populafion and 

respiration. 

BIOLOGICAL CONTROL MONITORING REQUIREMENTS 

The treatability study concluded that there were indigenous microbes on-site which were 

capable of degrading the contaminants of concem. In order to accelerate the growth of 

microorganisms, site conditions were altered to those determined optimal during the 

treatability study. The following is a discussion of the treatment cell chemical and 

biological characterisfics. ' 
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pH 

The initial pH characteristics of the soil were slightly basic. The pH at the start- of 

remediation averaged 8.2. As the soils continued to be amended, the pH decreased to 

7.25 which is more acceptable for bioremediation. 

Nutrient Concentration 

The treatability study concluded that the soils were depleted in such essential nutrients as 

nitrogen and phosphorous. Ammonia as nitrogen, nitrite and nitrate as well as phosphate 

were analyzed routinely throughout treatment. Phosphate averaged 75 mg/kg at the start 

of the treatment program. Levels increased throughout the study until the end of the 

treatment with a final concentration of phosphorous of more than 200 mg/kg. Nitrate 

concentrations were below detection limits at the start of the treatment program. 

Concentration continued to increase throughout the treatment program and at the end of 

the remediation program was 15 mg/kg. 

MICROBIAL POPULATION 

The soils were also analyzed to determine microbial growth using the standard plate 

count method, which is a direct quantitative measurement of viable aerobic and 

facultative anaerobic bacteria present in the soil. The method used to quantify the 

bacterial population in the soil was adapted from the method as outlined in EPA 

Microbiological Methods for Monitoring the Environment (EPA 600/8-78-017). The 

microbial population at the start of treatment averaged 10' colony forming units per gram 

(cfii/g) and increased to more than lO'^ cfu/g at the completion of the remediafion 

program. At microbial concentrations of more than 10^ cfu/g, contaminant reduction in 
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soil has been docimiented to be a function of the activity of the microbial population. 

The growth in the population of microbes indicated that the addition of the nutrients and 

other factors were also degrading the contaminants of concem. 

' Bianchini, Porter, Pugisaki - Detection of Optimal Toxicant Loads for Biological Closure of a Hazardous 
Waste Site. Aquatic Toxicology Annual Symposium, 1986. 

E \U.SR-DATA\CHRYSLER\DAY 1 ON\REPORTS\DIOREM 1 DOC | ^ 

file:///U.SR-DATA/CHRYSLER/DAY


SECTION 5.0-DISCUSSION 

INORGANIC COMPOSITE SOILS 

The key to accelerating the natural biodegradation process was to provide a sufficient 

concentration of nutrients and minerals for the indigenous bacteria. The inorganic 

material must be readily available to the bacteria present in the soil. Nitrogen, in all 

forms, as well as phosphorous were the most critical nutrients lacking in the soils at DTP. 

This was determined in the treatability study and confirmed during the treatment of the 

contaminated soils. 

The initial sampling confirmed that the soils in the treatment cell were lacking the 

essential nutrients needed to accelerate the natural biodegradation process. As treatment 

progressed, the soils increased in nitrate and phosphorous. As the bioreactor system 

continued to feed the treatment cell, the levels of nutrients gradually increased until 

nutrients were no longer the limiting factor in the bioremediafion of these soils. 

STANDARD PLATE COUNT 

To evaluate biological activity, total heterotrophic organisms in the treatment cell were 

enumerated. Samples were plated onto mineral media containing specific hydrocarbons 

which were the sole source of carbon. The soils were plated on substrate specific 

hydrocarbon to identify and study the specific organisms. The microbial population in 

the treatment cell increased over time due to a number of factors. The first factor 

included the continuous nutrient feed supply from the bioreactor. The second factor 

affecting microbial cell counts was the continuous feed of microbe laden water from the 

bioreactor. As the system continued to operate the microbial population was monitored 

to ensure that the population confinued to increase. This data used in conjunction with 
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the TPH results indicated the rate at which the microbes were remediating the soils in the 

treatment cell. 

TPH Monitoring 

Soils in the treatment cell were analyzed periodically for TPH concentration using 

Method 9081. The soil TPH concentration decreased on average from 113 ppm to <10 

ppm. Over the fourteen (14) month period that the bioreactor operated, TPH values 

decreased overall by 99%, due to the continuous feed of nutrient enriched, microbe laden 

water to the bacteria present in the soil. The results indicate a high imtial contaminant 

reduction followed by a period of reduced rate as the concentrations of TPH were reduced 

and as the microbial community changed. 
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SECTION 6.0 - CONCLUSIONS 

After approximately eight weeks of operation, microbial activity at the site began to 

increase. The analyses indicated the population of hydrocarbon degrading microbes 

increased throughout the treatment process. Environmental conditions of the soils were 

greatly improved over those found initially which allowed the indigenous microbes to 

function at optimal levels. 

The graph below illustrates the correlation between decreasing TPH concentrations and 

increasing microbial numbers throughout the treatment process. The graph illustrates the 

effectiveness ofthe existing microbial population to degrade the contaminants of concem. 
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6-Sep-93 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 45404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE CODE: Biotreatment Cell Composite 
DATE SAMPLE C0LLECTED:8/19/93 

TPH/EPA 9071 113.0 mg/L 24-Aug-93 10.0 

Christopher J . Candela 
Environmental Scientist 

All analyses a n performsd in accordance with those 

outlmed In EPA Methods for Chemical Analysis of 

Water and Wastes and in Standard Methods for tha 

Examination of Water and Waste Water, 17th 

edition, unless otherwise noted. 
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18-0ct-93 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 45404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE COPE: Biotreatment CeU Sample D-1 
DATE SAMPLE CO LLECTED :9/30/93 

TPH/EPA 9071 115.0 mg/L 12-Oct-93 10.0 

SAMPLE CODE: Biotreatment Cell Sample D-2 

DATE SAMPLE COLLECTED :9/30/93 

TPH/EPA 9071 98.0 

SAMPLE CODE: Biotreatment Cell Sample 0-3 
DATE SAMPLE COLLECTED:9/30/g3 

mg/L 12-Oct-93 10.0 

TPH/EPA 9071 . 100.0 mg/L 12-Oct-93 10.0 
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SAMPLE CODE: Biotreatment Cell Sample D-4 

DATE SAMPLE COLLECTED:9/30/93 

TPH/EPA 9071 105.0 mg/L 12-Oct-93 10.0 

Christopher J . Candela 
Environmental Scientist 

Al l analyses are performed In aeeordanee with those 

outlined in EPA Methods for Chemical Analysis of 

Water and Wastes and in Standard Methods for tha 

Examination of Watar and Waste Wfyter, 17th 

edition, unless otherwise noted. 
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28-Apr-94 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 45404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE CODE: Biotreatment Cell Sample 0-1 
DATE SAMPLE C0LLECTED:4/7/94 

TPH/EPA 9071 115.0 mg/L 18-Apr-g4 10.0 

SAMPLE CODE: Biotreatment Cell Sample D-2 

DATE SAMPLE COLLECTED:4/7/94 

TPH/EPA 9071 100.0 mg/L 18-Apr-94 10.0 

SAMPLE CODE: Biotreatment Call Sample D-3 

DATE SAMPLE C0LLECTED:4/7/94 

TPH/EPA 9071 105.0 mg/L 18-Apr-94 10.0 
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SAMPLE CODE: Biotreatment CeU Sample D-4 
DATE SAMPLE COLLECTED :4/7/94 

TPH/EPA 9071 105.0 mg/L 18-Apr-94 10.0 

ChrTsoSpher J. Candela 
Environmental Scientist 

Al l analyses are performed in accordance with those 

outlined In EPA Methods for Chemicel Analysis of 

Water and Wastes and In Standard Methods for the 

Exemlnetian of Water and Waste Water, 17th 

edition, unless otherwise noted. 
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28-JUI-94 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 45404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE CODE: Biotreatment Cell Sample 0-1 
DATE SAMPLE C0LLECTED:6/12/94 

TPH/EPA 9071 28.3 mg/L 27-Jun-94 10.0 

SAMPLE CODE: Biotreatment Cell Sample D-2 

DATE SAMPLE C0LLECTED:6/12/94 

TPH/EPA 9071 113.4 

SAMPLE CODE: Biotreatment CeU Sample D-3 

DATE SAMPLE C0LLECTED:e/12/94 

mg/L 27-Jun-94 10.0 

TPH/EPA 9071 85.0 mg/L 27-Jun-94 10.0 
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SAMPLE CODE: Biotreatment Cell Sample D-4 
DATE SAMPLE C0LLECTED:6/12/94 

TPH/EPA 9071 56.7 mg/L 27-Jun-94 10.0 

Chnstopher J. Candela 
Environmental Scientist 

All analyses ere performed In accordance with those 

outlined In EPA Methods for Chemical Analysis of 

Water and ] ^s tea and in Standard Methods for the 

Examination of Water and v^s te Water, 17th 

edition, unless otherwise noted. 
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3-Aug-94 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 45404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE CODE: Biotreatment CeU Sample D-1 
DATE SAMPLE C0LLECTeD:7/19/94 

TPH/EPA 9071 20.0 mg/L 27-Jul-94 10.0 

SAMPLE CODE: Biotreatment Ceil Sample 0-2 

DATE SAMPLE C0LLECTED:7/19/94 

TPH/EPA 9071 95.6 

SAMPLE CODE: Biotreatment Cell Sample D-3 

DATE SAMPLE COLLECTED:7/19/94 

mg/L 27-JUI-94 10.0 

TPH/EPA 9071 70.0 mg/L 27-Jul-94 10.0 
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SAMPLE CODE: Biotreatment Cell Sample 0-4 
DATE SAMPLE C0LLECTED:7/19/94 

TPH/EPA 9071 32.8 mg/L 27-Jul-94 10.0 

Christoplier J. Candela 
Environmental Scientist 

All analyses are performed in accordance with diose 

outlined In EPA Methods for Chemicel Analysis of 

Water and Wastes and in Standard Methods for tha 

Examination of Water and Waste Water, 17th 

edition, unless otherwise noted. 
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3-N0V-94 

Doug Orf 
Acustar 
1600 Webster Street 
Dayton, OH 46404 

PROJECT NUMBER: 6001 
PROJECT : CHRYSLER - ACUSTAR 

ANALYSIS/ 
METHOD RESULTS UNITS 

DATE 
ANALYZED MDL 

SAMPLE CODE: Biotreatment Cell Sample 0-1 
DATE SAMPLE COLLECTED: 10/21/94 

TPH/EPA 9071 ND mg/L 25-Oct-94 10.0 

SAMPLE CODE: Biotreatment Cell Sample 0-2 

DATE SAMPLE COLLECTED; 10/21/94 

TPH/EPA 9071 ND 

SAMPLE CODE: Biotreatment Cell Sample 0-3 

DATE SAMPLE COLLECTED: 10/21/94 

mg/L 25-Oct-94 10.0 

TPH/EPA 9071 ND mg/L 25-0ct-94 10.0 

l l - r t 
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SAMPLE CODE: Biotreatment Cell Sample D-4 

DATE SAMPLE COLLECTED:10/21/94 

TPH/EPA 9071 ND mg/L 25-Oct-94 10.0 

• • * Sample splits sent to third party laboratory for analysis verification • ft* 

Christopher J . Candela 

Environmental Scientist 

All analyses ere performed In accordance with thoee 
outlined In EPA Methods for Chemical Analysis of 
Water and Wlistes arid In Stenderd Methods for the 
Examination of Water and Waste Water, 17th 
edition, unless otherwise noted. 
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CLEAN TECH 

Clean Tech, Inc 

Environmental Consultants 

2700 Capitol Trail 

Newark, DE 197)1 

'302»999»0924 

i FAX 302»999»0925 

January 17, 1995 

Mr Curtis Chapman 
Chrysler Corporation 
2301 Featherstone Road 
CIMS 429-02-04 
Aubum Hills, MI 48326-2808 

RE: Site Investigation Status 
Chrysler Dayton Thermal Products 
Dayton, Ohio 

Dear Mr. Chapman: 

Site investigation activities during the installation of soil borings and groundwater 
monitoring wells have generated both soil and groundwater as waste materials A total of 10 
soil borings and 15 monitoring wells were installed as per the Work Plan. These activifies 
generated a total of 143 drums of soil cuttings These drums are marked and staged on site. 
The well development activities produced several hundred gallons of groundwater which 
were delivered to the on site wastewater treatment plant for disposal. 

The first of the two planned groundwater sampling events took place 12/13 through 
12/15/94 with representatives of Clean Tech and Geotrans present on site. At that time all 
15 wells were sampled for laboratory analysis. The wells were purged prior to sampling and 
the purged water was placed in dmms and retained near each well. 

As per our discussion this date. Clean Tech will proceed to deliver the purged groundwater 
collected during the first groundwater sampling round to Chrysler's on site wastewater 
treatment plant. The soil cuttings produced during the well installations will be placed on 
site at some suitable location near the Clean Tech soil bioremediation project currently 
underway 

The geophysical logging of the on site production water well will not be performed. The 
purpose of logging the well was to determine the depth to the clay layer separafing the 
water table aquifer and the underiying semi-confined aquifer This has now become 
unnecessary since the well installations have provided this information 

0 



Representatives of Clean Tech plan to be on site January 24, 1995 to collect a second round 
of water level measurements, and to collect the second round of groundwater samples 
beginning Febmary 20, 1995. 

Clean Tech has prepared the following schedule for submission of our draft report for the 
site investigation at the referenced facility. The report will be presented in sections as noted 
for your review and comments. A copy of our report outline is attached. The planned 
submittal dates and report sections to be submitted are: 

January 27, 1995 
Introduction, Soil Vapor Survey, Groundwater Analytical Results (Round #1) 

Febmary 17, 1995 
Groundwater Monitoring Wells, Soil Borings, Soil Sampling and Analysis, Groundwater 
Sampling and Analysis, Soil Analytical Results, Geology 

March 31,1995 
Water Level Measurements (includes Surveying Methods), Groundwater Analytical Results 
(Round #1 & #2), Hydrogeology, Contaminant Distribution, Interpretafions of Contaminant 
Distribution, Wastes Disposal Methods, Recommendations 

If you have any questions, please contact me at (302) 999-0924 

SincereK 

' ^ T - ^ 

Steven W. Newsom, P G. 
Principal Geologist 
CLEAN TECH 
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Site Investigation Report of Findings 
Chrysler Corporation 

Dayton Thermal Products Division 
Proposed Outline 

Section 1.0 - Introducfion 
Section 2.0 - Soil Vapor Survey 
Section 3.0 - Soil Borings 
Section 4 0 - Soil Sampling and Analysis 
Section 5 0 - Groundwater Monitoring Wells 
Section 6.0 - Groundwater Sampling and Analysis 
Section 7.0 - Water Level Measurements 
Section 7.1 - Method of Collection 
Section 7 2 - Findings 
Secfion 8 0 - Laboratory Results for Soil Samples 
Section 9 0 - Laboratory Results for Groundwater Samples 
Section 9 1 - Groundwater Sampling Round #1 
Section 9 2 - Groundwater Sampling Round #2 
Section 10 0 - Geology 
Section 10 1 - Regional Geology 
Section 10.2 - Site Geology 
Section 11 0 - Hydrogeology 
Section 11.1- Regional Hydrogeology 
Section 11.2- Site Hydrogeology 
Section 11 2.1 - Unconfined Aquifer , 
Section 11.2.2 - Upper Semi-Confined Aquifer 
Section 11.2.3 - Vertical Flow Potential 
Section 12 0 - Contaminant Distribution 
Section 12.1- Soil Vapor Survey Contaminant Distribution 
Section 12 1.1 - Shallow Soil Vapor Samples 
Secfion 12.1.2 - Deep Soil Vapor Samples 
Section 12.2 - Soil Contaminant Distribution 
Section 12 3 - Groundwater Contaminant Distribution 
Section 12.3 1 - Groundwater Sampling Round #1 
Section 12.3 2 - Groundwater Sampling Round #2 
Secfion 12.3 3 - Discussion of Groundwater Contaminant Distnbution 
Section 13.0 - Interpretations of Contaminant Distribufion Pattems 
Section 14.0 - Waste Disposal Methods' 
Secfion 15 0 - Recommendations 
Secfion 15.1 - Summary of Findings 
Secfion 15.3 - Remedial Options 



OCT 06 '94 08: ief iM CLEPIIS TECH p . l 

M E M O R A N D U M 

DATE: OCTOBER 4,1994 

TO: Curt Chapman 

FROM: Deborah A. Buniski 

RE: Site Investigation Activities at Dayton 

CC: A. Aquwa 

Curt 

As we discussed we will be arriving at the Dayton plant on Sunday^October 9. 
1994. We will have employees from Clean Tech at the site on that day. The 
Geoprobe system will also mobilize on October 9,1994 from Pittsburg, PA. The 
GC/mobile lab will be set up on October 9,1994. The first full day of field 
activity will be October 10, 1994. The week of October 10-16 will consist of soil 
gas analysis. We have discussed the work plan and the need to locate utilities 
with Doug Orf. He has located all storm, gas, sanitary and fire supply lines on a 
map. He is attempting to also locate the electrical lines on a drawing. We have 
discussed our drilling and soil gas locations with Doug who is in agreement on 
the chosen locations. On October 17 we will mobilize two drill rigs to begin the 
soil boring program and the installation of the deep wells. At that time Geotrans 
will mobiize to the site. Geotrans will provide a geologist to oversee one drill rig 
and CT will provide another to supervise the second rig. During the soil gas and 
part of the soil boring program I will be on-site supen/ising activities. Once the 
drilling program is underway, our geologist-Steve Newsom-who Is a professional 
geologist will supervise the activities. Once we have mobilized to the site we will 
contact you to keep you aware of our activities. 
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